
Generating Alternatives: Interpreting
Focus in Discourse

by

Christina S. Kim

Submitted in Partial Fulfillment

of the

Requirements for the Degree

Doctor of Philosophy

Supervised by

Professor Michael K. Tanenhaus
Professor Jeffrey T. Runner

Department of Brain and Cognitive Sciences
Department of Linguistics

Arts, Sciences and Engineering
School of Arts and Sciences

University of Rochester
Rochester, New York

2012



ii

Curriculum Vitae

The author was born in Los Angeles, CA on July 26th, 1981. She attended the Mas-
sachusetts Institute of Technology from 1999 to 2003, and graduated with a Bache-
lor of Science degree in Brain and Cognitive Sciences, with a minor in Linguistics.
She began her graduate studies in the Fall of 2003 at the Department of Linguis-
tics at the University of California, Los Angeles, where she received the Master of
Arts degree in Linguistics in 2006. She came to the University of Rochester in the
Fall of 2007, where she has pursued a joint degree in Brain and Cognitive Sciences
and Linguistics, under the direction of Professor Michael Tanenhaus and Professor
Jeffrey Runner. She received the Master of Arts degree in Brain and Cognitive Sci-
ences from the University of Rochester in the Spring of 2010. She spent the Fall of
2011 as a visiting student at the University of Chicago Department of Linguistics.

During her time at the University of Rochester, the author was supported by
a National Institutes of Health research grant DC00035 "Research Training in the
Language Sciences" awarded to Michael Tanenhaus, a National Science Foundation
grant BCS-0518842 awarded to Jeffrey Runner, and an NSF Dissertation Improve-
ment grant BCS-0951611 “Generating Alternatives: Processing Focus Structure in
Discourse.”



iii

Acknowledgments

As with most life events, the time I have spent in grad school making my way
toward the writing of this dissertation carries far greater meaning in the context of
the people who have been with me along the way, than in isolation. My research
and thinking have been influenced in numerous ways — sometimes obvious, and
other times less so — by my advisors, Jeff Runner and Mike Tanenhaus. I am also
deeply indebted to Christine Gunlogson, whose insights have been invaluable over
these past few years. Greg Carlson, I want to be like you when I grow up. Florian
Jaeger, thanks for always pushing where it hurts.

I could not imagine grad school without some of the people who went through it
with me. Alex Fine, Judith Degen, Katie Carbary, Natalie Klein, Liz Hirshorn and
Neil Bardhan made the most subtly sardonic, sharp-witted, and despite everything,
caring comrades in arms a girl could hope for. Sameer Kahn, Lauren McFall, Justin
Nuger, and Asia Furmanska — thanks for not taking me as seriously as I intended;
Greg Kobele, Sarah VanWagenen — thanks for the numerous fights we had over
the years because we took each other too seriously. Joey Feingold, Dan Grodner,
Joey Sabbagh, and many others made grad school look glamorous and cool to me
at a time when both undergrad psets and sorority life seemed like a drag. I’ve never
regretted it.

My earliest mentors were responsible for getting me hooked on the idea of this
life. Tom Carmichael at UCLA Neurology drew me the best biotin molecules ever
drawn on a whiteboard for a high school intern. I thank Fran Kaufman at Children’s
Hospital L.A. most of all for teaching by example. I look back on the years since



ACKNOWLEDGEMENTS iv

I was your summer intern and realize I learned every lesson you taught me, and
perhaps some I learned from you without you knowing it.

I thank my parents for the 3-to-1 rule, and Jane for being a better big sister to
me than I ever was for her. And finally, thanks Joe, for going out on a limb.



v

Abstract

This dissertation investigates a class of context-dependent expressions — focus-
sensitive particles — as a way of addressing how language users draw on contextual
information to interpret expressions whose meanings are underdetermined by their
forms. While the problem of context dependence has been widely studied, the
question of precisely what cognitive processes and representations are involved in
interpreting context-sensitive meanings online has been relatively under-researched.
The current work picks up where the work of semanticists leaves off after defining
context-invariant aspects of meaning, trying to characterize the workings of the
pragmatics as a kind of interface between context-invariant meaning and particular
situations of language use.

By investigating the online interpretation of focus particles in spoken language,
this study tackles an additional source of indeterminacy: in addition to seman-
tic representations being underspecified by virtue of being context-dependent, the
forms corresponding to these representations are indeterminate at each timepoint
over the duration of an utterance. The observation that listeners are able to flu-
ently interpret partial linguistic inputs given available contextual information tells
us that the information contributed by small units of linguistic input can be used
immediately by the processor, in addition to meaning representations that specify
the relation of a linguistic expression to a complete sentential meaning.

Investigating these two forms of indeterminate meaning in tandem will provides
insights that asking these questions in isolation would not, and ultimately allow a
reformulation of the research question that cuts up the explanatory pie in a way
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that departs from the classical division of labor among grammatical competence,
language (and non-linguistic) processing, and communicative goals.
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1 Introduction

Context dependence is a well-known property of natural language. The interpreta-
tions of most sentences show sensitivity to the particular discourses they appear in,
and in fact, many classes of linguistic expressions systematically require additional
information about the particular context they are embedded in to be evaluated for
truth or falsity in that instance of use. This thesis investigates one such class of
expressions — focus-sensitive particles — in an effort to address the larger ques-
tion of how language users draw on contextual information to interpret expressions
whose meanings are underdetermined by their forms.

While the problem of context dependence has been widely studied within lin-
guistics and many neighboring fields, the question of precisely what cognitive pro-
cesses and representations are involved in interpreting context-sensitive meanings
online has been relatively under-researched. A typical linguistic analysis may only
go as far as specifying context-invariant aspects of meaning, in such a way that
the pragmatics can fill in the parts that systematically vary with the context. From
this perspective, the current work picks up where the semantics leaves off, trying to
characterize the workings of the pragmatics as a kind of interface between context-
invariant meaning and particular situations of language use.

However, this work hopes to go further than that. Just as utterances never occur
unaccompanied by a context of use, no unit of spoken language occurs statically.
It is a fact about spoken language that it unfolds over time. As such, the linguistic
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forms that we must use to arrive at particular meanings are not pre-chunked into
meaning units, as is often assumed for the sake of simplicity in linguistic analysis,
but rather become available piecemeal. The interpretation of context-dependent ex-
pressions is therefore multiply problematic: in addition to semantic representations
being underspecified by virtue of being context-dependent, the forms correspond-
ing to these representations are indeterminate at each timepoint over the duration of
an utterance.

As challenging as the task may seem, listeners are able to fluently interpret
partial linguistic inputs given available contextual information — in the vast major-
ity of cases, converging on a single intended meaning without perceptible difficulty.
There is ample psycholinguistic evidence from the past few decades of research that
shows that language processing is highly incremental, and therefore that the mental
representations involved must be updated more or less continuously to reflect the
changing input. This in turn tells us that the information contributed by small units
of linguistic input — words, or morphemes — include information of a type that
can be used by the processor to operate on partial inputs, not (just) meaning repre-
sentations that specify the relation of a linguistic expression to a complete sentential
meaning. At first glance, it may appear that simultaneously addressing a question
about representations and one about online processing makes a difficult project even
more so. (This is perhaps true.) However, it will turn out that investigating these
two questions in tandem will provide insights that asking these questions in isola-
tion would not, and ultimately allow a reformulation of the research question that
cuts up the explanatory pie in a way that departs from the classical division of la-
bor among grammatical competence, language (and non-linguistic) processing, and
communicative goals.

The remainder of this chapter outlines the theoretical assumptions I make in
subsequent chapters about linguistic representations, and the linguistic characteri-
zation of context dependence. Section 1.1 situates the current work in the broader
context of classes of context dependent expressions. Section 1.2 introduces the the-
ory of alternatives, and discusses the inference of alternative sets as a special case
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of domain restriction. Section 1.3 concludes with an overview of the experiments
presented in the dissertation. Chapter 2 reviews the psycholinguistic literature on
semantic processing and explains the logic of the experiments presented in the dis-
sertation.

1.1 Domain restriction and context dependence

Dissertation-writing at a coffeeshop, I overheard the conversation snippet in (1)
between two academic types one table over.

(1) academic 1: ...so everyone’s now moving from using “compliance” to using
“adherence.”
academic 2: Is the idea that “compliance” sounds ... paternalistic?
academic 1: Well, it sounds authoritarian. Anyway it’s what everyone is
doing now.1

With the extremely limited information that I had about these two strangers having
a conversation, I was still somehow able to infer that by “everyone,” they meant
something like “members of our academic field.” As this mundane example shows,
domain restriction is ubiquitous — any language user does it without thinking every
day, in almost any instance of producing or comprehending language, even if that
language is not intended for her consumption. And yet it is not at all obvious what
cognitive or linguistic capacities language users engage in restricting domains, or
what cues from the context of utterance are used to do this. The current section
reviews a number of constructions that, together with the main topic of this dis-
sertation (focus-sensitive particles), collectively illustrate the broader problem of
contextual domain restriction.

1Overheard at a Hyde Park coffeeshop, 9/25/2011.



CHAPTER 1. INTRODUCTION 5

1.1.1 Quantifiers

The discourse in (1) illustrates a paradigmatic case of quantifier domain restriction.
Assuming the lexical contribution of “everyone” amounts to universal quantifica-
tion, the task of a comprehender in any particular situation of use is to infer the
appropriate domain for the quantifier. This is necessary to be able to interpret the
statements as true or false, since the semantics alone will trivially return ‘false’ —
the property in question is not being attributed to every individual in the universe
(nor to individuals at all timepoints in the past and future, and so forth).

(2) a. ∀x.P(x)
b. ∀x.use-‘adherence’(x)
c. ∀x.Dom(x)→ use-‘adherence’(x)

Instead, something like (2-c) approximates the meaning intended by academic 1
and understood by academic 2 in (1).

What is so striking about being able to infer this from the context of utterance?
For one thing, the part of the meaning of “everyone” that is context invariant is
really quite small, and the context-dependent part can easily shift many times in a
single discourse. The conversation in (1) could be followed by (3).

(3) Everyone’s on a laptop.

In addition to their shiftability, it seems the domains themselves can often be
quite complex. (1) and (3) might be roughly interpreted as picking out everyone

in group x and everyone located in the current physical environment, but consider
an exchange like (4) — a conversation I overheard at a different coffeeshop on a
different day.

(4) A: I like your glasses.
B: Everyone’s doing it!2

2Overheard in a different Hyde Park coffeeshop
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Figure 1.1 is a good approximation of the barista’s glasses.

Figure 1.1 Hipster glasses: everyone’s doing it.

The sets of individuals “everyone” seems to pick out in (1), (3) and (4) are
clearly different, and yet there is a core meaning that these different interpretations
share. In this respect, quantifiers have much in common with indexicals. Under a
standard view of indexicals, they are context dependent not because what they mean
varies by context, but because the referent an indexical picks out is determined by
the context. Thus, the meaning of the first person pronoun “I” is (always) a function
whose value is a particular individual in the current context — call him the speaker,
or the agent — and what changes with the context is the individual that this function
maps to. In fact, a number of proposals treat quantifiers and definite descriptions
as involving indexicality, where the domain is represented as a covert indexical
(Davies, 1981; Westerståhl, 1984; Soames, 1986; Higginbotham, 1988; Stanley and
Williamson, 1995; Stanley and Szabó, 2000; Stanley, 2002).

Whether domain restrictions really should be analyzed as a variety of indexi-
cals, the problem is at least not as simple as each context specifying a mapping
from indices to referents. For one thing, quantifiers are non-referential. Replacing
“everyone” in (1) and (4) with “no one” yields discourses that demonstrate exactly
the same phenomenon, but do not attribute some property to any set of individuals
(5)-(6-a).

(5) academic 1: No one’s using “compliance” anymore — they’re moving to
using “adherence.”
academic 2: Is the idea that “compliance” sounds ... paternalistic?
academic 1: Well, it sounds authoritarian. Anyway no one is doing it now.
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(6) a. A: You got rid of your glasses!
B: No one’s doing it (anymore).

b. A: That’s not true! ??My great grandma/?The UPS guy/Selma Blair/The
hot librarian we met at the Bug Jar has glasses like that.

Examples like (6-a) show that the kind of context dependence exhibited by quan-
tifiers, at least, is independent of variable reference. The continuations in (6-b) all
contradict B’s assertion, provided the quantifier refers to the unrestrricted set of in-
dividuals. However, the varying acceptability of the continuations can be explained
by how likely the subject arguments are to be included in the restricted domain (in
this instance, we might imagine the domain of “no one” to be something like hip

people in the speaker/addressee’s age group).

In fact, if we inspect the simplest examples more closely, it becomes clear that
even (3) cannot be just talking about everyone who is here now.

(3) Everyone’s on a laptop.

(7) That’s not true! #The baristas aren’t on laptops./That couple over there
aren’t on laptops.

What information about a context of utterance allows a comprehender to infer that
the baristas are not in the relevant domain, while the couple is?

In some cases, the domain restriction is part of the explicit content of the sen-
tence.

(8) Everyone who’s a customer in here/Every customer in here is on a laptop.

(9) Everyone in our field/Everyone in our field whose opinion you should care

about is now moving from using “compliance” to using “adherence.”

Indeed, some researchers have proposed that domain restrictions more generally are
like the italicized prepositional phrases or relative clauses in (8) and (9), with the
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exception that they are phonologically null — perhaps they are even part of the syn-
tactic representation (Stanley and Szabó, 2000). We will revisit this hypothesis in
the following sections from the perspective of scalar predicates and focus-sensitive
particles.

1.1.2 Scalar predicates

The sentences in (10) illustrate context dependence with scalar predicates — an-
other class of expressions that require some additional information from the con-
text for a sentence to be evaluated as true or false (Seuren, 1995; Bierwisch, 1989;
Kennedy, 1999; Schwarzchild and Wilkinson, 2002; Frazier et al., 2007).

(10) a. Emma is tall.
b. The dining table was heavy.
c. Alexis’s pet chihuahua is short.

Scalar predicates, like quantifiers, are interpreted relative to a contextually-specified
domain. Unlike quantifiers, scalar predicates impose an order on the individuals in
a domain. One way of characterizing the context sensitivity of scalar terms is as
a requirement that the context supply a threshold — a standard of comparison that
specifies what counts as ‘tall’ in the context. That threshold may be 4.5 feet in
(10-a), if Emma is a nine-year old girl,3 and greater than 100 feet in (11-a). Further,
the truth of (10-a) may depend on whether she is being compared to other nine-
year olds or to people in general, for example. Similarly, (10-b) and (10-c) are only
truth-evaluable given standards of comparison for heavy and short. The dependence
of standards of comparison on the context of use is illustrated by comparing the
sentences in (10) to the ones in (11), which contain the same predicates but clearly
demand different standards.

3The 75th height-for-age percentile; source: http://www.cdc.gov/growthcharts/cdc
_charts.htm
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(11) a. The Sears Tower is tall.
b. Jason’s dissertation is heavy.
c. Alexis is really short.

Setting aside the question of vagueness/how precisely to draw the line dividing tall

from not-tall, we might think of inferring a standard of comparison from the context
as an instance of restricting the domain of individuals that the predicate applies
to. In (10-a), the relevant domain may be 9-year old girls, 9-year old children,
or college freshmen. In (11-a), the domain is likely buildings, but it could just as
easily be notably tall buildings in the United States, or even landmarks visible on

the Chicago skyline. These examples show that the relevant domain is sometimes
inferrable just by virtue of being able to identify a referent (11-a) or knowing the
meaning of a lexical item (as in (10-b), (11-b) or (10-c)), and sometimes requires
additional information ((10-a) or (11-c)); regardless, without knowing what class or
category an individual is being compared to, we miss something crucial about the
meanings of these utterances.

Let us revisit the hypothesis that domain restrictions are syntactically repre-
sented null elements — as with restrictive PPs and relative clauses that can explic-
itly restrict quantifier domains. What would the analog of this hypothesis be for
scalar predicates? Perhaps explicit comparative clauses like those in (12).4

(12) a. Emma is tall for a nine-year-old girl.
b. Jason’s dissertation is heavy for a life sciences dissertation.
c. Alexis’s pet chihuahua is short for a fully-grown chihuahua.

Notice that the comparison classes introduced in (12) are different in character from
the above examples of quantifier domain restrictions. While examples like (1) and
(3) show that quantifier domains can easily be restricted spatio-temporally (e.g. the
current physical or visual context) or by a salient category of individuals evident

4The explicit approach to quantifier domain restriction was proposed by Sellars (1954); varieties
of this approach were later discussed by Neale (1990) and Stanley and Szabó (2000), among many
others.
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in the prior discourse (e.g. members of an academic field), comparison classes of
the type evoked by scalar predicates seem limited to elements that naturally form
classes (e.g. children of a particular age, dissertations). At various points in this
dissertation, it will become evident that focus alternatives can show sensitivity to
all of these kinds of information: co-presence in a visual context, direct or indirect
mention in the prior discourse context, and conceptual classes or categories.

The notion of context-determined comparison classes, or alternatives, is inte-
gral to the analyses of a variety of constructions involving semantically underdeter-
mined lexical items. The next section introduces alternative-sensitive focus parti-
cles, which have properties in common with both quantifiers and scalar predicates.

1.2 Alternatives

The previous section outlined the general problem of context dependence from the
point of view of quantifier domain restriction and comparison sets for interpreting
scalar predicates. Focus particles form another class of expressions that introduce
context dependence into the computation of sentence meaning. I use the interpreta-
tion of focus particles in this dissertation as a case study for addressing the questions
outlined above.

In particular, I am interested in how comprehenders infer the alternatives re-
quired for interpreting sentences like (13) and (14-a) based on information in the
context of utterance. The semantic contribution of the focus particle only has two
components, under standard assumptions: (i) the proposition expressed by the sen-
tence without only — e.g., Colin’s getting a perfect score in (13-a); and (ii) the
claim that no alternative to the focus value associated with only makes the sentence
true.5 What these alternatives are understood to be is constrained by the context
of use, so that (13-a) can be interpreted relative to the alternatives in (13-b) in one
context, and relative to those in (13-c) in another.

5The focus is indicated in small caps throughout.
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(13) a. Only COLIN got a perfect score.
b. students who took some exam in some class
c. newly hired undergrad research assistants who had to pass a research

ethics quiz

Lexical items like only and also are said to ‘associate with focus,’ and are standardly
analyzed as evoking sets of focus alternatives which are constrained by the context.
The basic machinery of alternative semantics (Rooth, 1985, 1992) takes a sentence
like (14-a) or (15), and generates a set of alternative propositions with the same
form, where the focused constituent is replaced by elements of the same type as
the focused element (14-b) — here x is an element of the domain of individuals,
Dom(E). To simplify things, I will usually talk about focus alternatives as sets of
elements corresponding to the type of the focused argument; in other words, the set
(14-c) will serve as a shorthand for (14-b).

(14) a. Jane only met BOBBY.
b. Alts = {meet(jane,x): x ∈ Dom(E)}

≈ {Jane met Bobby, Jane met Lisa, Jane met Masha, ...}
c. Alts = {x: x ∈ Dom(E)}

≈ {Bobby, Lisa, Masha, ...}

(15) Jane also met BOBBY.

As is well known, the meanings of such sentences are highly context-dependent: the
context determines what subset of the alternatives the sentence is interpreted with
respect to. Thus if supplied with appropriate contexts, (14-a) could be interpreted
with respect to the alternatives in either (16-a) or (16-b).

(16) a. Alts1 = {x: x is a member of the department who works on music
cognition}

= {Bobby, Sara, Cory}
b. Alts2 = {x: x is a member of the department}
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= {Bobby, Sara, Cory, Lisa, Rafael, Masha, ...}

(17) Jane is a prospective grad student who wants to work on music cognition.
At the departmental party she was hoping to meet some people in the de-
partment who work on music cognition. She met Bobby, Lisa, Rafael, and
Masha.

In (14-a), the choice of alternative set can have truth-conditional effects: given the
state of affairs in (17), (14-a) is true if the alternative set is (16-a), and false if
it’s (16-b). (15), with also, presupposes that Jane met someone other than Bobby;
the individual(s) that “someone other than Bobby” is understood as depends on the
choice of alternative set; for instance, given the alternatives in (16-a), (15) conveys
that Jane met Bobby, and at least one other person in the department who works on
music cognition (i.e. Sara or Cory).

As illustrated above with quantifier and scalar predicates, despite the alterna-
tives in principle being unbounded, comprehenders typically have little difficulty
figuring out which alternatives are most likely in a particular context of use, arriv-
ing at what is often a very limited set of alternatives — see, for example, (18), where
the restricted alternatives are not explicitly specified, but are particularly apparent.

(18) a. So to cut a long story short if I don’t get a mortgage soon I will loose
(sic) the flat so does anyone know any lenders that only look at Expe-
rian for your credit as my credit with them is fine.6

b. Alts = {Experian,Equifax,TransUnion}

And just as with other classes of context-dependent expressions, the work of spelling
out the role of context generally falls to pragmatics (as von Fintel (1998) suggests
in connection with similar issues of domain restriction for generalized quantifiers).
Rooth (1996) similarly characterizes the domain variable posited for interpretation
of focus as pragmatically determined, but exactly how the pragmatics accomplishes

6Source: http://forums.moneysavingexpert.com/showthread.php?p=30768627
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the task of suitably restricting the domain remains largely unarticulated. As such,
this is a case where experimental studies could inform questions that are important
to, but not answered by, linguistic theory.

In view of the big picture questions described above, the dissertation addresses
the following narrower questions about alternative-sensitive focus particles:

1. What aspects of the utterance context are recruited by comprehenders to infer
the appropriate alternative set when such inference is necessary?

2. How does discourse information interact with compositional (lexical) mean-
ing?

3. How does linguistic (lexical/conceptual) information interact with non-linguistic
knowledge about the world to guide inference about alternative sets?

4. How are the representations of different types of information integrated with
partial meaning representations over time?

In asking these questions, I will assume that a speaker who produces a sentence
like (14-a) or (18-a) will have in mind an intended set of alternatives, and that the
speaker assumes this information (i.e. the content of the alternative set) is either
already part of the shared assumptions of the speaker and the hearer, or recoverable
by the hearer through some inferential process (the status of the intended alterna-
tives could be that of a pragmatic presupposition, in the sense of Stalnaker (1974);
cf. Cohen (1999) for a similar proposal that makes use of the notion of minimal
presuppositions). Put another way, I only consider uses of focus particles where a
well-formed alternative set can be assumed to exist; the experiments to be presented
then ask what cues the comprehender uses to infer these alternatives and how the
cues are integrated over the timecourse of an utterance.
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1.3 Overview of Experiments

In this dissertation, I present six experiments designed to explore various aspects
of contextual domain restriction and the processing of alternative-sensitive focus
operators like only and also.

Experiment 1 shows that recent discourse mention constrains the interpretation
of sentences with adverbial only by making mentioned elements more expected as
focus alternatives. Further, the strongest mention effects are limited to discourses
containing only, going beyond any general bias favoring mentioned items due to
familiarity. Experiment 2 extends the findings of Experiment 1 to include implicit
mention by virtue of mentioning members of a conceptual category, and begins to
pull apart processing biases that hold of discourse processing irrespective of lexi-
cal content or construction types, and those that are linked to lexical choice, and
requirements associated with particular classes of expressions.

Experiment 3 asks what aspects of the mention and category effects can be at-
tributed to the lexical contributions of alternative-triggering particles by comparing
only and also. It is shown that changing the focus particle reverses the direction of
the mention bias ways predictable from lexical meanings.

Experiment 4 turns to effects of knowledge about situations in the world, ex-
amining how listeners interpret the same only sentences in described situations that
vary in informativity. In light of the results of the previous experiments, Experiment
4 demonstrates that the contextual cues recruited by comprehenders span many of
the boundaries traditionally drawn between lexical (item-specific) and non-lexical
(general processing), and linguistic and non-linguistic information.

Experiments 5 and 6 embed focus-sensitive expressions in more complex dis-
course contexts. Experiment 5 uses the interpretation of also and its associated
presupposition in an offline comprehension task to show that comprehenders are
sensitive to structured representations of discourses. Experiment 6 shows that this
sensitivity to discourse structure influences online processing. Together, these ex-
periments provide support for the idea that discourses are organized into hierarchi-
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cal topic or question structures.

Collectively, these experiments show that comprehenders draw on multiple in-
formation sources available in the context, broadly construed, and that these cues
include types of knowledge ranging from fixed aspects of lexical meaning to extra-
linguistic knowledge about real world situations. In the process of addressing the
primary questions about context dependence and interpreting focus-sensitivity, a
recurring theme in this work will be the division of labor among lexical meaning,
discourse structure and goal structure, and in what form each kind of knowledge
is encoded in comprehenders’ mental representations of the context. Chapter 2
continues with a review of the relevant psycholinguistic literature on incremental
semantic processing, and describes the logic of the experimental paradigm as it is
used in the experiments in the dissertation.
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2 Background

A large body of experimental research in spoken language comprehension has given
rise to the generalization that language processing involves (i) continuously inte-
grating multiple information sources over time, and in addition, (ii) generating ex-
pectations about the upcoming discourse (Marslen-Wilson, 1973, 1975; Tanenhaus
et al., 1995; Altmann and Kamide, 1999). An objective of this dissertation is to shed
light on the exact nature of the expectations generated in the incremental interpre-
tation of discourses with alternative-sensitive expressions. The context dependence
of focus alternatives poses a problem for a strongly incremental processor, on top
of the indeterminacy that is a property of any spoken language due to the fact that
it unfolds over time.

This chapter reviews the psycholinguistic literature on incremental language
processing, focusing on Visual World studies (Tanenhaus et al., 1995) that relate
to how contextual cues guide interpretation when linguistic representations are par-
tial or underdetermined, then spells out the logic behind using the Visual World
paradigm in the eye-tracking experiments presented in the dissertation.

2.1 Prior psycholinguistic research

Much of the prior research demonstrating incrementality in language comprehen-
sion has focused on the expectations generated by input elements about how a sen-
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tence or discourse will resolve. In contrast to a random concatenation of words,
linguistic input is highly structured, in the sense that every element is interpreted
relative to other elements. For example, a relation holds between the subject and
the predicate of a sentence (1-a), between the main verb and its arguments (1-b),
between a fronted wh- element and its gap (the position in the sentence where it is
interpreted) (1-c), between functional elements and their arguments (e.g. a deter-
miner and its head noun) (1-d), and between arguments and their modifiers (e.g. a
noun and an adjective (1-e) or prepositional phrase (1-f) modifying it).

(1) a. [Dave] brewed some coffee.
b. [Danielle] baked [a cake] [for Beth].
c. [What] name did they decide on for their new band?
d. The [network] is called “PoissonBoltzmann.”
e. The black [Toyota Camry] belongs to Chris.
f. The [Toyota Camry] with California plates belongs to Chris.

Any such linguistic dependency will give rise to expectations about its completion
(Lewis, 1993; Gibson, 1998, 2000; Lewis and Vasishth, 2005; Levy, 2008).

To illustrate how expectations influence subsequent processing, consider the
sentence in (1-b). The verb “baked” provides information at various levels. First,
it reduces the number of syntactic continuations that are possible. Relatedly, the
listener’s experience with the verb “baked” will influence which of these syntactic
continuations are more or less likely. The semantic contribution of “baked” simi-
larly gives rise to expectations about likely, unlikely, and impossible lexical items in
the continuation: while a cake is a baked good and therefore possible as the theme
of bake, a non-baked item (e.g. newspaper) is an unlikely continuation; a bakeable
item like (ceramic) vase might be compatible with the verb, but less expected than
cake due to the infrequency of that sense of the verb.

Based on many previous studies, we know that expectations can be generated on
the basis of syntactic, semantic, phonological, segmental, and pragmatic informa-
tion. In expectation-based experimental paradigms like visual world eye-tracking
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(Cooper, 1974; Tanenhaus et al., 1995), eye movements not only respond in a time-
locked manner to linguistic events in the auditory input, but are anticipatory as
well, reflecting expectations generated by the listener about how the sentence or
discourse will resolve (Altmann and Kamide, 1999, 2007; Chambers et al., 2002).1

The next section goes into more detail about the eye movement paradigm used in
the experiments presented in here.

2.1.1 The Visual World Paradigm

One of the major insights to emerge out of the last few decades of language process-
ing research is that language comprehenders integrate multiple sources of (linguis-
tic and non-linguistic) information rapidly online. Much of the work demonstrating
this has used the Visual World eye-tracking paradigm (Tanenhaus et al., 1995). This
section reviews the major findings using this paradigm that relate to incremental se-
mantic processing.

Many of the early Visual World studies involved local syntactic ambiguities that
in turn gave rise to referential ambiguity in a visual scene. In (2) (from Tanenhaus
et al., 1995), the prepositional phrase “on the towel” is ambiguously attached: the
PP can attach syntactically to the noun “apple” (low attachment), or to the main verb
“put” (high attachment). The interpretation of the PP corresponds to these structural
options. With low attachment, the PP modifies “apple,” as in the disambiguated
version in (3-a). With high attachment, the PP is interpreted as an argument of the
verb, “put,” as in (3-b).

(2) Put the apple on the towel in the box.

(3) a. LOW ATTACHMENT: Put the apple that is on the towel in the box.
b. HIGH ATTACHMENT: Put the apple onto the towel.

At the point when a listener has heard “Put the apple on the towel,” either a low or

1See Delabarre (1898) for an early methodological paper.
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high attachment continuation is possible, but it has been shown that comprehenders
have a tendency to interpret the PP as an argument of the verb. In early reading
studies, such patterns of data were explained by syntactic parsing principles (no-
tably Minimal Attachment, as articulated in Frazier, 1978, 1987), the fact that “put”
subcategorizes for a PP goal argument, whereas “apple” doesn’t require a location
modifier (Abney, 1989; Britt, 1999; Britt et al., 1999; Ford et al., 1982), or the rela-
tive frequencies of a goal versus an NP-modifier PP in a V NP PP sequence (Hindle
and Rooth, 1993; Spivey-Knowlton and Sedivy, 1995).

What Tanenhaus et al. (1995) and others, such as Altmann and Steedman (1988),
showed was that properties of the visual context can influence such parsing biases
by guiding reference resolution. Participants’ eye movements were tracked as they
followed instructions to manipulate items in a display. For example, they would
hear the instruction in (2) while viewing one of the displays in Figure 2.1.

Figure 2.1 Tanenhaus et al. (1995): One- (left) and Two-referent (right) contexts.

They found that whether the ambiguously-attached PP was interpreted as a modifier
of “apple” or as a goal argument of “put” depended on properties of the visual
display. In the One-referent context, when the display contained only one referent
that matched the description “apple,” at the point when participants had heard “the
apple” they had all the information they needed to pick out the intended unique
referent in the scene. As a result, “on the towel” was not construed as a modifier
but as a goal argument of the verb: participants looked at the empty towel and
sometimes even started to put the apple on the empty towel. However in the Two-
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referent display, containing two apples, listeners interpreted “on the towel” as a
restrictive modifier picking out one of the two apples in the referential context.

These findings demonstrated that language interpretation is guided by not only
language-specific principles or biases, but by any number of cues that are relevant
to what a speaker is trying to communicate — in the above example, the goal of
the listener is to identify the unique referent intended by the speaker. Moment to
moment biases are reflected in participants’ anticipatory eye movements as they are
interpreting a sentence in a particular visual context.

The Tanenhaus et al. results described above can still be given an explanation
anchored to lexical meaning: the uniqueness presupposition of the definite deter-
miner may simply require that the description associated with it match a unique
referential item. On that view, perhaps all that result shows is that the visual dis-
play with its possible referential items can be used by the interpretive system as
a stand-in for the true referential domain — a mental representation of a linguis-
tic object. However, subsequent studies have established more broadly that lan-
guage comprehenders are sensitive to a wide range of information sources during
online processing, including: selectional properties of lexical items (Altmann and
Kamide, 1999), the presence of contrast (Sedivy et al., 1999), information about
the preceding linguistic discourse (Chambers et al., 2002), and knowledge about
possible eventualities in the world (Chambers et al., 2002). In some of these cases,
the information shown to bias online interpretation is clearly non-linguistic. Take
an illustrative example from Chambers et al. (2004), where listeners followed in-
structions like (4).

(4) Put the whistle on the folder in the box.

In a visual display containing two whistles, (4) is temporarily ambiguous at the
prepositional phrase “on the folder,” which can be interpreted either as a modifier of
“whistle” (the location of the whistle), or as the goal argument of “put” (where the
whistle should be moved). Much like previous studies using attachment ambiguities
in a reference resolution task, participants construe the ambiguously attached phrase
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as a modifier, allowing them to pick out a unique referent (the whistle located on
the folder), and thereby avoiding a referential garden path.

However, on trials where the participant had previously been given an instru-
ment (a hook), participants instead used the availability of the instrument as a means
to identify a unique referent — in the display, only one of the whistles had a string
attached to it and could be picked up using the hook. By effectively turning a
two-referent context into a one-referent context, introducing a salient instrument
reverses the bias to interpret the ambiguously-attached PP as a restrictive modi-
fier; instead, participants interpreted the PP as a goal argument, and experienced
a referential garden path just as though they were viewing a one-referent display.
This example might ultimately receive the same explanation as the Tanenhaus et al.

(1995) study, however the information shown to influence interpretation in this case
is of a type that cannot possibly be linguistically encoded (e.g. the feasibility of
picking up an object with a particular instrument; whether an item will fit inside
a container (Chambers et al., 2002)) to narrow down the set of possible referents
when they carry information that potentially distinguishes one referent from an-
other. Thus referential domain restriction is influenced by multiple information
sources, including both linguistic information (e.g. old/new status in the discourse)
and non-linguistic information (e.g. knowledge about contingencies, likelihoods,
and possible eventualities in real world situations).

The mechanism underlying this type of referential bias can be construed as a
form of domain restriction in the referential domain. In typical visual world eye-
tracking studies, the target sentence contains a definite description of the target
referent (e.g. “the whistle”), and the definite determiner the carries a presupposition
of uniqueness: that is, in the relevant referential domain, the referent matching the
description that comes with the determiner must be uniquely identifiable.2 What
the visual world paradigm typically does, then, is to place listeners in a situation
where some non-trivial domain restriction is required for referential success, given
the presuppositional requirements of the definite determiner. In the Chambers et al.

2But cf. Carlson et al. (2006) and Klein et al. (2009) for discussion of “weak” definite noun
phrases that do not uniquely refer.
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(2004) example, there are two scene referents that match the description “whistle”;
as a result, the listener must restrict the referential domain — the visual display
standing in for the true referential domain of the discourse — so that she can identify
a single whistle.

2.1.2 Incremental interpretation based on semantically indeter-
minate input

Listeners appear to be highly incremental even when faced with partial inputs that
are semantically indeterminate. In such cases, listeners appear to use contextual
information to generate expectations about likely interpretations, as demonstrated
in Sedivy et al. (1999) with scalar adjectives. As discussed in Chapter 1 (Section
1.1.2), scalar adjectives pose a potential problem for a strictly incremental proces-
sor because the interpretation of the adjective depends on the element it modifies.
Compare the intersective, non-scalar adjective in (5-a) with the non-intersective,
scalar adjective in (5-b).

(5) a. Click on the red cup.
b. Click on the tall cup.

The interpretation of the property red in (5-a) does not change as a result of com-
bining with the entity “cup” that bears that property. This means that upon encoun-
tering “red,” the processor is justified in restricting the referential domain to the set
of red items — there is no possible continuation where the intended referent will be
non-red.

However, in sentences like (5-b), the property tall can only be interpreted with
respect to the element it modifies. There is no absolute measure that classifies
the tall things separately from the non-tall things; rather, an item is tall relative to
some standard of comparison that varies with the element being modified. This
is illustrated by the fact that a 1.5 meter five year old would be considered tall,
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whereas a 1.5 meter adult would not. Different standards of comparison apply for
buildings, cups, pitchers, and so on.

Sedivy et al. (1999) found that, despite this indeterminacy, listeners were able to
infer which referent was being described as tall — that is, which display item was
being referred to — by making use of the existence or non-existence of contrast
sets in the referential context (see also Sedivy, 2007; Wolter et al., 2011). Given
a display with two glasses and a single pitcher, for example, listeners inferred that
reference to a unique referent would require distinguishing between the two glasses,
while no such contrastive information would be required to uniquely identify the
pitcher. As such, the use of a contrastive modifier in sentences like (5-b) functions
as a cue to the listener that the item being referred to is a member of the contrast set
in the display.

The Sedivy et al. (1999) studies are a striking demonstration of listener’s rapid
use of contextually-coded contrast to achieve highly incremental semantic inter-
pretation. Nonetheless, as in other visual world studies, the listener’s goal is to
successfully identify an object in the visual context. The descriptive content of
the sentence is used to identify this object given the visual and linguistic context,
whether the task involves direct reference to a scene item, or indirectly requires the
listener to find a match for some description in the linguistic input. For instance,
the whistle must refer to a display item that is a whistle (Chambers et al., 2004);
likewise, the tall cup in Sedivy et al. (1999) must ultimately refer to an item that
is a cup. What information from the visual context does in these cases is make
a restrictive interpretation possible; thus, in Sedivy, et al.’s experiment involving
non-intersective scalar modifiers, listener’s restrictive interpretation of adjectives
like tall gave rise to the inference that restrictive modification was necessitated by
the presence of multiple scene referents that matched the descriptive content of the
upcoming noun.

We might think of the process of reference resolution in these situations as in-
volving both (i) generation of expectations on the basis of the use of a particular
functional element given the context (e.g. the use of the definite determiner in a
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given visual display), and (ii) matching the various referential possibilities with the
descriptive content that it must ultimately match (e.g. finding the whistle(s) or the
cup(s) in the display).3 In principle, these processes are separable, but in practice,
the functional element (e.g. the) is often contiguous with the descriptive content
(e.g. whistle), and as such, the behavioral reflexes of processing these elements
are difficult to disentangle. In addition, many previous empirical demonstrations
of contextually-driven resolution of linguistic indeterminacy have involved a mod-
ifier whose interpretation is contingent on the identity of its head noun. If listeners
systematically construe such modifiers restrictively, they may simply be converting
a case like “the tall glass” into a straightforward case of intersective modification,
like “the red cup” (Eberhard et al., 1995; Sedivy et al., 1999), which involves no
more than matching the current linguistic input to referents consistent with it in the
visual context. Put differently, scalar adjectives like tall lack fixed denotations out
of context, but in a particular context, are interpreted as concrete attributes of refer-
ents like cup. However not all types of semantic indeterminacy related to context-
dependence can be resolved in this way. The following section discusses a class of
context-sensitive expressions — focus-sensitive operators — which invoke abstract
comparison sets that do not map onto concrete referents in the visual context.

2.2 Going beyond referential ambiguity and descrip-
tion matching

(6) gives a sentence containing the focus operator only (6-a), and its two meaning
components (6-b)-(6-c). As was discussed in Chapter 1, the meaning component in
(6-c) — here, that Jane has nothing other than oranges — is context-dependent: the

3The same characterization holds for indefinites. The main difference in how comprehenders
treat definites and indefinites has to do with the presence or absence of the uniqueness presupposition
— as Chambers et al. (2002) (Experiment 2) shows, descriptions with indefinite articles seem to be
most compatible with visual displays containing more than one referent matching the description,
in contrast to definite descriptions, which are most compatible with displays containing a unique
description-matching referent.
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value of the alternative set, A, is determined by the context. Given the alternative
set in (6-d), (6-a) ends up meaning that Jane has some oranges, and that she doesn’t
have apples, plums, tangerines, mangos, or bananas.

(6) a. Jane only has some ORANGES.
b. Jane has some oranges.
c. Jane does not have anything in A besides oranges.
d. A = {oranges, apples, plums, tangerines, mangos, bananas}

From the perspective of processing, sentences containing focus-sensitive par-
ticles pose a special problem for incrementality. This has to do with the fact that
the meaning contribution of a focus particle like only is specified most straightfor-
wardly with respect to the meaning of the sentence as a whole. What the presence
of the particle tells the processor at the point when it is encountered is harder to
characterize. (6-a) has in common with sentences like (5) that there is a functional
element (“only,” “the”) that imposes a particular requirement on the interpretation
of the sentence, and some descriptive content (“oranges,” “cup”) that the intended
referent must match. However, two properties of (6-a) make it unlike cases that
have been used to demonstrate incremental interpretation in previous work.

First, focus particles like only are syntactically like other adverbs (e.g. probably

or always): they associate with an element in their syntactic scope. Importantly,
functional elements that associate with focus can be non-adjacent to the focused
content they associate with. This property of only allows the processing of the par-
ticle to be separated in time from the processing of the descriptive content that is in
focus, unlike definite descriptions (7), where the functional element the is necessar-
ily part of the noun phrase that contains the descriptive content to be identified.

(7) Click on the triangle.

As the variants in (8) show, it is possible to make the dependency between the
determiner and its head noun “triangle” arbitrarily long-distance.
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(8) a. Click on the green triangle.
b. Click on the green striped triangle.
c. Click on the green striped equilateral triangle.

Importantly for incremental processing, reference resolution can still proceed incre-
mentally despite the determiner and its head noun being non-adjacent. At “green,”
listeners have been shown to already restrict their fixations to the subset of the ref-
erential domain consisting of only items having the property green (Eberhard et al.,
1995). Upon hearing “triangle,” then, the listenerâĂŹs task is to identify the unique
triangle among the green items, not the unique green triangle in the entire display.
Thus, in terms of incremental interpretation, each word in the relevant phrases in
(8) provides some information that the listener can act on. From the point of view
of incremental semantic interpretation,(7) and (8) are like prior Visual World stud-
ies, where description matching and contextual domain restriction triggered by the
functional element are tied together.

In (6-a), the functional element (“only”) similarly signals a dependency with
subsequent descriptive content (“some oranges”).

(6) a. Jane only has some ORANGES.

However a consequence of only syntactically being a VP adverb is that the de-
scriptive content can be arbitrarily non-local from the focus particle (9) — here,
non-local in a true sense, not in the sense that the head noun can be separated from
its determiner by a series of adjectives. 4,5

4Relatedly, Rooth (1985) argues that focused phrases do not necessarily undergo focus move-
ment at LF, contra Chomsky (1971, 1976), based on the observation that association with focus is
not constrained by syntactic islands that normally constrain quantifier scope.

5The fact that the dependency between the focus particle and its associate is non-local does not
mean that the intervening linguistic content cannot be used to make inferences about the associate.
In (i), it is clear that the material between “only” and the word or phrase that associates with it does
inform our expectations about focus of the sentence.

(i) The TA only pulled an all-nighter grading final exams the week before graduation
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This property sets sentences like (6-a) apart from even other similarly semanti-
cally underdetermined words like tall, where despite the context dependence, there
is still some semantic content that is predicated of the eventual referent—while tall

does not have a context invariant extension, any description of the form tall X will
pick out an X that has the property of being tall. Since there is nothing about the
meaning of only by itself that is associated with the upcoming descriptive content,
the interpretive task cannot be reformulated as referential description matching.

(9) Jane only went to the market in the middle of the night in the snow to get
some ORANGES.

This example demonstrates how sentences with VP only or also dissociate two lin-
guistic components that are typically intertwined in Visual World-type studies: the
semantic contribution of the functional element, and the matching of descriptive
content to referents in the visual context. Indeed, incremental restrictiveness is not
a quirk of reference resolution tasks — for one thing, it is a built-in property of con-
servative determiners.6 VP only adds the possibility that the alternatives will range
over property-type objects. The fact that any subconstituent in the syntactic scope

for the SENIORS WHO NEEDED THE CLASS TO GRADUATE.
This kind of narrowing down of likely interpretations is always a part of how we understand a
sentence. However, it is only in virtue of our knowledge about likely situations in the world that
we make such inferences: here, we draw on what we know about graduating from college, passing
classes, and situations in which a senior’s grade on a final exam may decide whether or not he will
graduate. As a consequence, we can alter such inferences by providing evidence for a different kind
of situation.

Contrast (i) with a sentence like (ii), which features a definite determiner that is separated from
its head noun by a number of modifier phrases.

(ii) The over-worked, sleep-deprived Introduction to Organic Chemistry TA dozed
off while proctoring the final.

Here, the intervening content consists of modifiers (e.g. “over-worked”) that combine with adja-
cent constituents to yield a complex description; as such, each modifier directly restricts the set of
individuals that match the description.

6Keenan and Stavi (1986) define conservativity as follows:
A function f is conservative iff for all properties p, q p ∈ f(q) iff (p ∧ q) ∈ f(q).

They argue that all natural language quantifiers have a number of mathematical properties, including
conservativity.
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of VP only can be focused to the exclusion of the rest of the VP material means that
the possibilities for both what semantic type and what conceptual dimension the
relevant alternatives correspond to is vastly multiplied relative to the possibilities
that a definite determiner leaves open.

A second crucial difference between (6-a) and the types of sentences used in
prior studies is that focus particles like only evoke a set of alternatives that is not
part of the descriptive content of the sentence at all. Consider the sentences in
(10), which are typical of the kinds of sentences that have been used to demonstrate
incrementality in referential disambiguation studies.

(10) Click on the...

a. triangle.
b. green triangle.
c. green triangle above the heart.
d. tall glass.

In each of these cases, the goal of the listener is to identify the unique referent in
the visual domain that matches the description provided by the instruction. The
uniqueness presupposition associated with the definite determiner is crucial, be-
cause it allows the listener to make some inferences about how the sentence will
resolve: first, that the upcoming content will provide all the information necessary
to uniquely identify the target referent in the visual display, and additionally, assum-
ing the speaker is conforming to normal conversational principles like the Gricean
maxim of quantity (Grice, 1975), that only information relevant to identifying the
intended referent will appear in the remainder of the sentence. This means that the
listener is licensed to interpret each piece of linguistic input as restrictively as pos-
sible — and this is exactly what prior studies have repeatedly shown, regardless of
whether the descriptive content involves modifiers that map to properties of scene
referents in a context invariant way (“green triangle”), or in a way that takes into
account properties of other referents in the relevant domain (“tall glass”).
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Now consider (6-a), repeated below.

(6) a. Jane only has some ORANGES.

While both (6-a) and its counterpart without only say something about oranges (part
of the descriptive content of the sentence), only (6-a), with the focus particle, says
something about non-oranges — specifically, that Jane has nothing in the set of
non-oranges. The expectation about non-oranges (the alternative set) triggered by
the focus particle is another way in which such sentences dissociate the processing
of descriptive content from the contribution of the functional element.

Because of the presupposition associated with only, (6-a) will turn out true when
the particular focus value it has (Jane has some oranges) is true. Thus, embedding
(6-a) in the context of Visual World study, it may appear that what happens from
the comprehender’s perspective is very similar to what happens in a typical Visual
World study. As the listener, you assume the speaker will say only truthful things,
and since the focus value makes the sentence true, your goal is to look for a scene
referent that matches the descriptive content provided by the focus value. But it will
turn out that the inferences comprehenders make at the point of hearing “only” go
beyond just expectations about the content of the focused constituent. In particular,
the nature of the inference depends on the choice of operator, which specifies the
exact relationship between the ordinary meaning and the focus meaning (the alter-
native set). Thus, while (6-a) conveys that the alternative containing the focus value
is the only true member of the alternative set, the same sentence with “also” (11)
conveys that there is some member of the alternative set other than the proposition
containing the focus value that is true.

(11) Jane also has some ORANGES.

In both (6-a) and (11), the inference that can be drawn on the basis of the focus
particle is only indirectly about the focus value: it is related to the actual focus value
only in the sense that the focus value is required by the semantics to be included in
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the alternative set.

In fact, the need for contextual restriction is even more extreme than the ex-
amples in (6-a) and (11) show. From the point of view of the semantic machin-
ery, the alternatives are constrained by only semantic type — whatever the type
of the focus value, this means that the alternatives generated by the grammar are
unbounded. Unless the alternatives are restricted to a finite set by contextual infor-
mation sources, (6-a) will end up being true in the impossible world in which Jane
possesses nothing but some oranges. But this is not the right outcome: we can cer-
tainly utter this sentence truthfully in a wide variety of contexts, even when, in all
of those contexts, Jane has many things other than oranges, such as the trivial prop-
erty of being self-identical. What we are interested in, then, is how the discourse
context guides the listener from the set of possible alternatives (the unbounded set
of alternatives type-compatible with the alternatives in (6-d)) to the set of actual
alternatives in (6-d).

We can think of prior studies as accomplishing reference resolution based on
a combination of (i) contextual domain restriction and (ii) the descriptive content
that represents the target referent. For sentences like (6-a) and (11), then, we have a
case of non-reference-resolution that has access, initially, to (i) contextual domain
restriction, but not (ii) descriptive content.

2.2.1 Hypotheses about processing focus dependencies

From the point of view of language processing, then, this dissertation addresses the
following two questions:

1. To what extent is interpretation incremental even when only the discourse/linguistic
context (but no descriptive content) is available to the listener? Can predictive
inferences be made based solely on information in the discourse context?

2. What is the nature of the expectations triggered by focus-sensitive operators,
and in the (initial) absence of descriptive content, what contextual cues influ-
ence these expectations?
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Throughout the dissertation, I will revisit the following three hypotheses about the
processing of focus operators in discussing each set of results. The hypotheses
differ in their assumptions about the degree to which processing is incremental.

• Hypothesis A: Weakly incremental
The processor might wait to compute focus alternatives until the focus value
(direct object) becomes available.

• Hypothesis B: Predictive with respect to content
The processor might be predictive with respect to expectations about the up-
coming content of the sentence. It will therefore generate expectations about
the focus value in the same way that it generates and continually updates ex-
pectations about upcoming content in any sentence, but wait to generate the
set of focus alternatives until the focus value is known.

• Hypothesis C: Predictive with respect to content and alternatives.
The processor might be predictive with respect to both discourse content and
the implicit alternatives required for focus interpretation. If so, it will gener-
ate expectations not only about the content of the upcoming focus value, but
also about more or less likely alternatives to the focused element.

The Visual World experiments presented in Chapters 3-6 are designed to distin-
guish among these hypotheses. Collectively, these experiments show that, under
conditions where general discourse processing pressures bias listeners in the same
direction as lexical constraints due to the choice of focus operator, early anticipatory
effects based solely on discourse contextual information can be observed. In some
of these cases, expectations are based on hypothesized alternatives rather than (or
in addition to) expectations about explicit content, supporting Hypothesis C. More
broadly, the findings presented here demonstrate that the mental representation of
the context must encode information at multiple grains of analysis in order to sup-
port observed linguistic behavior. Interactions among these levels of analysis show
that the representation, despite being structured, is nevertheless a unified one.
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3 Discourse mention

3.1 Characterizing the linguistic context

What is meant by ‘context’ varies across studies on linguistic and non-linguistic
context sensitivity. As a starting point, I will look at discourse old/new status, which
is more or less uncontroversial as an information source that must be present in the
discourse context — that is, there is ample evidence from both linguistic analysis
and psycholinguistic experiments that whether an element has been mentioned in
the discourse or is novel affects well-formedness and linguistic choice.1

3.1.1 Givenness and choice in production

From the point of view of linguistic choice, whether something to be referred to
is new or previously mentioned (‘given’) has a strong influence on the choice of
referential form (Grosz and Sidner, 1986; Prince, 1981, 1992; Gundel et al., 1993).
For instance, the choice of whether to refer to a discourse entity using a pronoun,
as in (1-b), or using a proper name, as in (2-b), is closely connected to whether the
referent already exists in the discourse context, or is being introduced for the first
time ((1-a) versus (2-a)).

1The use of the term mention here is more akin to the use of the use–mention distinction (as
discussed by Quine (1940) and Davidson (1979), among others).
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(1) a. Lauren promised her kids some new legos.
b. {She, ?Lauren} took them to buy some this Tuesday.

(2) a. Hazel and Riley demanded some new legos.
b. {Lauren, ??She} took them to buy some this Tuesday.

Relatedly, the need to characterize the discourse conditions under which definite
descriptions can be used (as opposed to indefinites) has in part motivated a move
toward talking about meanings as embedded in discourses, where discourse enti-
ties introduced into the context can support expressions that otherwise cannot suc-
cessfully refer (see for example Karttunen, 1976; Evans, 1977, 1980; Lewis, 1979;
Heim, 1982; Kamp and Reyle, 1993). The explanation for why a definite descrip-
tion can be use felicitously in (3) but not in (4) relies on the information that the
referent is given in one discourse but not the other.

(3) An impeccably dressed man walked into the bar in the hotel lobby.
The man scanned the room and then took a seat by the window.

(4) A group of grad student girls were having drinks to celebrate passing quals.
%The man scanned the room and then took a seat by the window.

Theories that invoke givenness or information status to account for variations in
referential form generally take one of two perspectives. First, the theory may give
an explanation for the well-formedness conditions of an expression or class of ex-
pressions. This is like the theory of definite descriptions, where certain linguistic
properties are attributed to the definite determiner (standardly, presuppositions of
uniqueness and existence). The goal of such a theory is to be able to tell the well-
formed uses of definite descriptions from the ill-formed ones; in other words, no
part of the theory says what happens if the requirements imposed by the definite
determiner are not met, or anything about how a speaker chooses which of many
possible descriptions to produce (as in the works cited above). Other theories pre-
dict the form that will appear in a given discourse context — for example, a theory
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of anaphoric reference may predict that an anaphor will be used more often than a
name or other referential form when the discourse context is a particular way (say,
the entity to be referred to is familiar in the discourse). Such theories come closer
to taking the perspective of the speaker; one could easily take such a theory and
reinterpret it as a theory about the speaker’s mental representations and processes.
A number of psycholinguistic studies have indeed shown that a speaker’s choices
about referential form are influenced by givenness and related factors (Ariel, 1990;
Gundel et al., 1993; Arnold, 1998; Arnold et al., 2000; Brown-Schmidt and Tanen-
haus, 2006).

3.1.2 Old/new status influences interpretation

From the perspective of comprehension, listeners may have expectations about how
a discourse will continue, assuming that the linguistic input is produced by a coop-
erative speaker operating under the same well-formedness conditions. For example,
what kind of expectation might the use of an anaphoric form cue for a comprehen-
der? It may signal that the referent is a familiar, recently mentioned one. Simi-
larly, comprehenders can use information about referential form to generate predic-
tions about subsequent instances of the speaker referring to the same entity — an
anaphoric form rather than a name or description is likely more expected after the
prior usage of a name or description. Thus the expectations in the case of anaphoric
dependencies are about how to successfully map referential forms to discourse ref-
erents, and one kind of information useful for characterizing these expectations is
the old/new status of a particular form in a particular place in a discourse.

3.1.3 Restricting alternatives using givenness

Such an outcome would not be surprising; in fact I will treat this first experiment
as a kind of sanity check to make sure that the kinds of contrasts I am interested in
are indeed detectable with the Visual World paradigm. Put a different way, part of
the goal of Experiment 1 is to verify that we are justified in extending the Visual
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World paradigm to cases where the probabilities of fixating display referents are not
straightforwardly due to likelihood of reference, as discussed in Chapter 2.

3.2 Experiment 1: Discourse mention

Experiment 1 addresses the question of whether listeners generate expectations
about the content of the upcoming discourse on the basis of function words like
only. Since only is an operator that itself carries no information about the descrip-
tive content of the element it associates with, interpretive biases observed at the
point of encountering only could only result from the linguistic context, and con-
ditions the operator imposes on the context. The semantics of only require a set of
contextually restricted alternatives; as such, I hypothesize that the set of recently
mentioned items will be able to serve as this restricted set. In fact, examples from
the semantics literature, like those in (5), illustrate how focus alternatives can be
restricted by recent mention.

(5) a. Does John agree or disagree with Mary?
John always [agrees]F with Mary. (Cohen 1999, example 23)

b. John brought Tom, Bill, and Harry to the party, but he only introduced
[Bill]F to Sue. (Rooth 1996, example 24)

Concretely, I look at the processing of sentences with only (6) and their counterparts
that lack a focus operator (7).

(6) Jane only has some ORANGES.

(7) Jane has some oranges.

Listeners viewed a four-item display (Figure 3.1) as they heard sentences like (6)
and (7) (target sentences). They were instructed to click on the item Jane had (here,
oranges). Target sentences were embedded in discourses that either mentioned or
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did not mention the eventual focus (the target word — here, “oranges”). If the alter-
natives used to interpret (6) are restricted in part by discourse mention, participants
should show a preference for mentioned items in the display. Secondly, comparison
with particle-less sentences like (7) will show whether any such mention bias is a
general preference — in which case (7) should show the same mention preference
as (6) — or something specifically triggered by the presence of the focus operator.

Figure 3.1 Experiment 1 example display: The display on each experimental trial
contained a target referent, a competitor, and two unrelated distractors. (Actual
displays did not contain labels.)

3.2.1 Method

Participants

Twenty-four undergraduate students from the University of Rochester participated
in Experiment 1. Participants were recruited from introductory Linguistics courses
and flyers posted on the university campus, and were paid $7.50 per session. All
participants were native speakers of American English, and had normal or corrected-
to-normal vision.
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Materials and design

Experimental materials consisted of twenty discourses. In each two-sentence dis-
course, the first (context) sentence mentioned two items, and the second (target)
sentence mentioned a single item (the target word). In half of the test items, the
target word had been mentioned in the context sentence; in the other half, the tar-
get word had not been previously mentioned. Half of the test items contained the
particle only, and half did not (see Table 3.1).

Table 3.1 Experiment 1 Design and example stimuli.

Only No only

Mention Mark has some oranges and some hats. Mark has some oranges and some hats.
Jane only has some ORANGES. Jane has some oranges.

No mention Mark has some candy and some hats. Mark has some candy and some hats.
Jane only has some ORANGES. Jane has some oranges.

There were twenty displays corresponding to the twenty experimental items.
Each display contained four pictures, each located at one corner of the computer
screen: one target referent corresponding to the target word, one competitor ref-
erent, and two unrelated distractors. The competitor was a picture whose name
begins with the same syllable as the target word (or, in some cases, the same sylla-
ble excluding the coda). Thus the target and competitor names were phonological
cohorts (Marslen-Wilson, 1987) — for example, a target “oranges” might have the
competitor “oars.” The distractor items were never in the same phonological cohort
as the target and competitor, or each other. An example display for the discourses
in Table 3.1 is shown in Figure 3.1.

Participants heard each experimental item in one of the four conditions shown
in Table 3.1; mention and the presence of only were counterbalanced across four
groups of participants such that each group saw an equal number of trials in each
condition. The four objects in each display were randomized as to which corner of
the screen they appeared in. The experimental trials were interspersed with 60 filler
trials, which were designed to eliminate statistical regularities in the materials.
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The fillers contained discourses where two target items were mentioned, dis-
plays where the target referent was not a member of the cohort pair, and displays
that did not contain cohort competitors. These properties were distributed across
filler items to minimize statistical regularities across the materials. In addition,
fillers were constructed to minimize the salience of alternative readings of sen-
tences with only, which could have interfered with the relevant reading. The scalar
reading of only is particularly salient in No mention contexts; the example in Ta-
ble 3.1 might be paraphrased on the scalar reading as “Mark has some really desir-
able/valuable items, whereas Jane has a less desirable/valuable item,” or relatedly,
“Mark has two items, whereas Jane has one item.” To make this reading less salient
across items, some fillers contained two target words (“Jane has some oranges and
some crayons”), and care was taken to select competitor and distractor referents
for the visual displays which did not obviously differ in inherent value. None of
the filler items contained the particle only. The context and target sentences were
recorded by a native speaker of American English.

The trials were presented in a random order generated on each run of the exper-
iment. Four practice trials — none containing only or using a target item that would
appear as a target in an experimental trial — preceded the 80 trials.

Procedure

Each trial began with the participant fixating and clicking on a crosshair in the
center of the screen. Participants listened to the context and target sentences over
headphones. The display appeared on the computer screen at the onset of the second
sound file (the target sentence). Participants were instructed to click on the items
that the second mentioned participant had (Jane, in the example), corresponding
to the focused element in the target sentence. The trial ended when the participant
clicked on a picture in the display. Eye movement data were recorded from the onset
of the target sentence to the end of the trial, using a head-mounted SR EyeLink II
eye-tracking system sampling at 250 Hz.
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3.2.2 Results and discussion

Figures 3.2-3.5 show the mean proportion of fixations to the target and competitor
referents, and the averaged fixations to the two distractors, for the No Mention-No
only, No Mention-only, Mention-No only and Mention-Only conditions, respec-
tively. Data are aligned to the onset of the target word. In both No Mention con-
ditions and the Mention-No only condition, the proportion of fixations to display
items did not differ until well after 200 ms after target word onset, when fixations
to the target began to increase relative to fixations to the competitor and distractors
(Figures 3.2-3.4). In contrast, target fixations in the Mention-Only condition began
to increase relative to fixations to the other scene referents approximately 200 ms
after word onset (Figure 3.5). In visual world experiments with neutral contexts,
signal-driven fixations to a referent typically begin to increase relative to unrelated
distractors about 200 ms after the onset of the target word (Allopenna et al., 1998;
Dahan et al., 2001) reaching statistical significance about 300 ms after word onset
(but cf. Altmann, 2010). Therefore, fixations begin to converge on the target in the
context of only before the point in time when fixations could reflect a change due
to the auditory information of the target word.

The data were analyzed using mixed-effect logistic regression models with Par-
ticipant and Item as random effects (Jaeger, 2008; Barr, 2008).2 The models pre-
dicted fixations to the target referent, and included the following fixed effects: (1)
the presence/absence of only, (2) whether or not the target was mentioned in the
preceding sentence, and (3) time. In addition, I included a State variable that en-
codes whether the previous data point was a target fixation in order to factor out
the effects of oversampling which arise with statistical analyses that sample looks
rather than the onset of saccadic events (Tanenhaus et al., 2008; Frank et al., 2009,

2All analyses followed the procedure outlined in Jaeger (2009) to determine the maximal ran-
dom effects structure supported by the data. For each model with a given fixed effects structure, I
performed forward step-wise model comparison, starting with the model containing just random in-
tercepts for Participant and Item, and iteratively adding random effects to the model. Each resulting
model was compared to the previous one using the likelihood ratio test. In each case, the final model
structure is given in the corresponding table of model coefficients.
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Figure 3.2 Experiment 1, No Mention-No only condition: Mean proportions of
fixations to display items. (Error bars represent standard error.)

Figure 3.3 Experiment 1, No Mention-Only condition: Mean proportions of fixa-
tions to display items. (Error bars represent standard error.)
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Figure 3.4 Experiment 1, Mention-No only condition: Mean proportions of fixa-
tions to display items. (Error bars represent standard error.)

Figure 3.5 Experiment 1, Mention-Only condition: Mean proportions of fixations
to display items. (Error bars represent standard error.)
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2012; Runner and Goldwater, 2011).

In all analyses presented below and in the following chapters, I started with the
full model, which included all interactions among Mention, Only and Time. The
State term was always left in the model, regardless of significance. All predictors
were centered. Redundant terms were removed from the full model by removing
one predictor at a time, for all terms correlated with one or more other terms in the
model, starting with the highest order term. Model comparison using the likelihood
ratio test was used to determine whether the model including the predictor increased
the likelihood of the data relative to the model excluding that term.3

Two analysis windows were designated for Experiment 1, delimited by salient
linguistic events in the stimuli. The early window started at the onset of the particle
only and ended at the onset of the target word (spanning 573 ms). The late window

started at the onset of the target word, and ended 500 ms after the onset of the target
word. Estimates of the model coefficients corresponding to fixed effects, and the
correlations among fixed effects are given in Tables 3.2-3.3 for the early window
model, and in Tables 3.4-3.5 for the late window model.

Table 3.2 Experiment 1 Estimates of fixed effects, early window.

TargetFix ∼ Only + Mention + Time + State
+ (1|Participant) + (1|Item)

Estimate SE z p
Intercept -6.90 0.30 -23.32 < 0.0001

Only -0.099 0.23 -0.44 n.s.
Mention 0.48 0.18 2.64 < .01

Time 3.63 0.34 10.83 < 0.0001
State 10.41 0.29 35.85 < 0.0001

In the early window, there were main effects of Time and State, reflecting that
participants were more likely to fixate the target later in a trial, and that a fixation
on the target at the previous time point is highly predictive of fixation on the target
at the current time point. Turning to the variables manipulated in the experiment,

3See Harrell (2001) on issues related to collinearity in regression models.
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Table 3.3 Experiment 1 Correlations of fixed effects, early window.

Intercept Only Mention Time
Only 0.26

Mention 0.13 0.073
Time -0.54 0.014 0.064
State -0.61 -0.041 0.026 0.55

there was a main effect of Mention: when the target word had been mentioned
in the previous sentence, participants were more likely to fixate the corresponding
display referent. There was no significant effect of the presence of only in the target
sentence, and none of the interactions among Only, Mention, and Time survived
model comparison.

Table 3.4 Experiment 1 Estimates of fixed effects, late window.

TargetFix ∼ Only + Mention + Time + State
+ Only:Mention
+ (1|Participant) + (1|Item)

Estimate SE z p
Intercept -6.47 0.21 -30.20 < 0.0001

Only -0.10 0.20 -0.49 n.s.
Mention 0.47 0.19 2.54 < 0.05

Time 2.26 0.46 4.96 < 0.0001
State 10.55 0.15 71.94 < 0.0001

Mention:Only 0.54 0.27 2.03 < 0.05

Table 3.5 Experiment 1 Correlations of fixed effects, late window.

Intercept Only Mention Time State
Only -0.45

Mention -0.50 0.51
Time -0.60 -0.001 0.19
State -0.36 0.013 0.064 0.15

Only:Mention 0.31 -0.75 -0.70 0.013 0.061

In the late window, the main effect of Mention remained reliable. Additionally,
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there was a two-way interaction between the presence of only and whether the target
word had been mentioned: previous mention facilitated target identification to a
greater extent when only was present in the target sentence, than when only was not
present.

I also conducted planned comparisons on the ratio of the target to other fixa-
tions, and the ratio of the competitor to other fixations over 200 ms intervals be-
ginning at the onset of the target word. Target fixations reliably exceeded competi-
tor fixations in the 200-400 ms window for the Only-Mention condition (t=3.09,
p <0.01), but not until the 400-600 ms window for the No only-Mention condition
(t=3.78, p<0.001), and the 600-800 ms window for both Only-No mention (t=7.59,
p <0.0001) and No only-No mention (t=5.31, p <0.0001). The fact that there is a
main effect of mention early (between particle and target word onsets) suggests
that there is indeed a general bias such that comprehenders expect discourses to
be continued with previously mentioned material. However, this bias is modulated
by the presence of the focus particle only, which imposes additional constraints on
interpretation.4

Taken together, the results show that listeners do indeed generate expectations
about the upcoming discourse, based on the content of the preceding discourse
and the presence of the focus operator only. Participants showed a tendency to
expect the focus value to be discourse-old — a mentioned item — rather than an
unmentioned item. Crucially, when only is present, the focus that associates with
only is even more strongly expected to be a previously mentioned item, beyond
what can be accounted for by the general preference for mentioned items. In terms
of the hypotheses outlined in Chapter 2, the current findings rule out Hypothesis A
(Weak incrementality): interpretation is predictive about discourse outcomes even

4Note that in No only target sentences are compatible with a superset of the meanings that the
Only sentences are. Since primary prominence is sentence final (following the Nuclear Stress Rule
(Chomsky and Halle, 1968)), corresponding to direct object focus in these materials, we can think
of the No only and Only sentences as sharing a focus structure, with the Only sentences having
additional meaning contributed by the particle. In this light, what the results of Experiment 1 show
is that the basic focus structure is not sufficient to restrict the domain of alternatives in the absence
of an overt operator.
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in the face of radical indeterminacy with respect to referential content.

3.3 Experiment 2: Implicit mention and same-category
alternatives

The results of Experiment 1 show that listeners do make inferences about material
in the upcoming discourse on the basis of a functional element (only) that by itself
carries no information about that upcoming linguistic content. I interpret this re-
sult as evidence that only cues increased sensitivity to discourse mention, and more
generally, that such focus particles can exert pressures on interpretation even in the
absence of explicit descriptive content. Previous studies have shown that listeners
do keep track of discourse old/new status (for supporting evidence, see Kaiser and
Trueswell, 2004; Arnold, 2003; Arnold et al., 2004; Wolter et al., 2011). In the
course of discourse processing, a focus particle like only may then use this infor-
mation to narrow down the set of interpretations that are likely, given the discourse
up to that point. This interpretation is compatible with research in the parsing lit-
erature that views the parser as incrementally pruning the set of structural analyses
that are consistent with the left context.

One question raised by these findings has to do with the generality of the men-
tion effect. It is clear that, in the presence of only, recent mention is a particularly
good cue for identifying focus alternatives. But mention appears to facilitate iden-
tification of likely continuations even in sentences without only: having a recently
mentioned target item resulted in increased target fixations relative to discourse-new
targets, in both early and late windows. This general preference for discourse-old
elements might be a weaker version of the mention effect we see in the context
of only — after all, the No-only sentences are compatible with a wider range of
meanings than their Only counterparts, including the Only meanings. The same
mention effect might show up more strongly in the presence of an overt only just
due to the fact that such sentences map unambiguously (or less ambiguously) to an
interpretation where recent mention is an important cue.
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On the other hand, a general mention preference is indistinguishable from a
preference for discourse continuations that continue mentioning items in the same
category. Stated in even broader terms, listeners may expect that a discourse will
keep being about the same kinds of things, in the absence of a clear signal to the
contrary; this expectation might then take the form of discourse referents being
preferred that are conceptually like recently mentioned referents. At a mechanistic
level, we know from the categorization and lexical access literature that accessing
the lexical content of words shows conceptual category effects — retrieving the
meaning of a concept appears to ‘activate’ semantic neighbors in a gradient manner.
A consequence of this is that previous mention of a conceptual neighbor of the
target word — for example, a member of the same conceptual category — may
function as a kind of indirect mention, even though the target word will technically
be discourse-new when it appears in the discourse.

In fact, an offline sentence completion study showed that, if the prior discourse
evokes a salient conceptual category, readers tend to consider only same category
elements as possible continuations. 24 participants were presented with 24 pairs of
sentences like (8)-(9), where the first sentence mentioned two referents in the same
conceptual category, and the second sentence took one of the forms in (9).5

(8) Neil has some apples and some pears.

(9) a. Alex has _____.
b. Alex only has _____.

98.8% of all responses were same category completions (including completions that
repeated an item from the previous sentence, and those that gave a novel item in
the same category as a mentioned item). In contrast, only 1.2% of the completions
named items from a different category than mentioned items. In addition, fragments
containing only (9-b) were more likely than fragments without only (9-a) to be

5The study was conducted using the online crowdsourcing platform Amazon Mechanical Turk.
Complete versions of these sentence pairs were the test items used in Experiment 2.
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given completions that repeated one or both of the items mentioned in the previous
sentence (percent completions of each type are given in Figure 3.6).

Figure 3.6 Proportions of completion types, Sentence completion experiment. Er-
ror bars represent standard error.

This provides some preliminary evidence for two distinct biases in Experiment
1: a general preference for discourse continuations that stay within the same con-
ceptual category evoked by prior discourse content, and a specific bias, triggered by
the presence of the focus operator only, in favor of material explicitly present in the
prior discourse.

Because repeating a recently mentioned item is necessarily mentioning an item
that shares a conceptual category with a recently mentioned item, the design of Ex-
periment 1 does not permit us to distinguish the two explanations described above.
Experiment 2 is designed to do this, asking whether sharing a conceptual category
with a mentioned item facilitates identification of the target, independent of dis-
course old-new status. In addition, it asks whether any such category bias is a prop-
erty of general discourse processing, a bias that alternative-sensitive expressions
merely make use of, or whether it emerges only when triggered by the presence of
a lexical item with particular requirements, such as a focus particle.
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3.3.1 Method

Participants

Twenty-four undergraduate students from the University of Rochester participated
in Experiment 2. Participants were recruited from introductory Linguistics courses
and flyers posted on the university campus, and were paid $7.50 per session. All
participants were native speakers of American English, and had normal or corrected-
to-normal vision.

Materials and design

Experimental materials consisted of 24 two-sentence discourses. As in Experiment
1, each discourse had a context sentence followed by a target sentence. In a third
of the test items, the target word was explicitly mentioned in the context sentence;
these items corresponded to the Mention condition in Experiment 1. In the second
third of the items, the target word was discourse-new, but shared the same concep-
tual category as the items mentioned in the context sentence. In the remaining third
of the items, the target word was both discourse-new and in a different conceptual
category as the mentioned items, corresponding to the No mention condition from
Experiment 1. For each of the three mention conditions, half of the items had target
sentences containing only, and half did not (see Table 3.6).

Table 3.6 Experiment 2 Design and example stimuli.

Only No only

Explicit Neil has some pears and some apples. Neil has some pears and some apples.
mention Alex only has some APPLES. Alex has some apples.

Category Neil has some pears and some oranges. Neil has some pears and some oranges.
mention Alex only has some APPLES. Alex has some apples.

No mention Neil has some sandals and some boots. Neil has some sandals and some boots.
Alex only has some APPLES. Alex has some apples.

Displays were constructed for each test item (see Figure 3.7). Each display
had a target referent corresponding to the target word, a competitor in the same
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phonological cohort as the target, and two unrelated distractors.

Figure 3.7 Experiment 2 example display: The display on each experimental trial
contained a target referent, a competitor, and two unrelated distractors.

Participants heard each experimental item in one of the three conditions shown
in Table 3.6. The experimental trials were interspersed with 12 trials from a separate
experiment, and 72 filler trials designed to eliminate statistical regularities in the
materials. The discourses were recorded by a native speaker of American English.
The experiment began with four practice trials.

The procedure was identical to that of Experiment 1.

3.3.2 Results and discussion

In evaluating the results of Experiment 2, three time windows were designated
which were anchored to the onsets or offsets of relevant linguistic events. The
initial window spans the 500 ms before the average onset of the focus particle; this
represents the earliest segment of the trial, when the visual display and the initial
word in the auditory stimulus (the proper name preceding “only”) are available to
the listener. The early window starts at the onset of “only” ends at the onset of
the target word (spanning 551 ms). The late window extends from the onset of the
target word to 500 ms after the onset of the target word. For comparison, Table 3.7
shows the analysis windows for Experiments 1, 2, 3 and 6.
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Table 3.7 Analysis windows for Experiments 1, 2, 3 and 6. (Actual window dura-
tions were delimited by exact particle and target onsets, but all times are given here
relative to the onset of the target for ease of comparison.)

Initial window Early window Late window
(pre particle onset) (particle onset (post target

to target onset) onset)

Experiment 1 (Ch 3) -551:0 ms 0:500 ms
Experiment 2 (Ch 3) -1051:-551 ms -573:0 ms 0:500 ms
Experiment 3 (Ch 4) -1058:-558 ms -558:0 ms 0:500 ms
Experiment 6 (Ch 6) -1094:-594 ms -594:0 ms 0:500 ms

Figures 3.8-3.10 show the mean proportion of fixations in the three Only con-
ditions (Mention, Same category, and Different category); Figures 3.11-3.13 show
the analogous No only conditions.

The results were assessed by fitting target fixations from the six experimental
conditions using mixed-effect logistic regression models, using the initial, early
and late analysis windows. The models included fixed effects of (1) Only, (2) Tar-
getType, (3) Time and (4) State. TargetType was Helmert-coded, with contrast 1:
Same category Novel vs. Different category Novel, and contrast 2: Mentioned
vs. Same category Novel/Different category Novel. Only and State were contrast-
coded. The model comparison procedure described in Section 3.2.2 was used to
remove redundant terms from the models, starting with the full model including all
interactions among fixed effects (excluding State). As described for Experiment 1,
the random effects structure was determined by forward step-wise model compar-
ison; models minimally included random intercepts for Participant and Item. The
estimated model coefficients are shown in Tables 3.8-3.10 for the initial, early and
late analysis windows.

As expected, there is a significant effect of State in all analysis windows, in-
dicating that whether the previous data point was from a target fixation is a good
predictor of the current state.

In the initial window (Table 3.8), there is there is already a main effect of Cat-
egory status — when only visual information about the display referents is avail-
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Figure 3.8 Experiment 2: Mean proportions of fixations, Only-Mention condition.
(The vertical lines indicate, from left to right: the average onset of the target sen-
tence, the average onset of the focus particle, the onset of the target word, and the
average reaction time (mouse click).)

Figure 3.9 Experiment 2: Mean proportions of fixations, Only-Novel/Same cate-
gory condition.
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Figure 3.10 Experiment 2: Mean proportions of fixations, Only-Novel/Different
category condition.

Figure 3.11 Experiment 2: Mean proportions of fixations, No Only-Mention con-
dition.
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Figure 3.12 Experiment 2: Mean proportions of fixations, No Only-Novel/Same
category condition.

Figure 3.13 Experiment 2: Mean proportions of fixations, No Only-
Novel/Different category condition.
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Table 3.8 Experiment 2 Estimates of fixed effects: Mention/Category effects, ini-
tial window.

TargetFix ∼ TargetType + Only + Time + State
+ TargetType:Only + TargetType:Time + Only:Time
+ TargetType:Only:Time
+ (1+TargetType|Participant) + (1|Item)

Estimate SE z p
Intercept -6.04 0.51 -11.90 < 0.0001

TargetType[SameCategory] 1.72 0.61 2.80 < 0.01
TargetType[Mentioned] 0.72 0.37 1.98 < 0.05

Only -1.68 0.64 -2.64 < 0.01
Time -0.35 0.59 -0.59 n.s.
State 10.25 0.13 80.22 < 0.0001

TargetType[SameCat]:Only -1.59 0.84 -1.90 0.06
TargetType[Mentioned]:Only -1.47 0.42 -3.47 < 0.001

TargetType[SameCat]:Time 2.28 0.73 3.12 < 0.005
TargetType[Mentioned]:Time 0.44 0.40 1.10 n.s.

Only:Time -2.06 0.78 -2.65 < 0.01
TargetType[SameCat]:Only:Time -2.35 1.02 -2.31 < 0.05

TargetType[Mentioned]:Only:Time -1.75 0.51 -3.40 < 0.001

Table 3.9 Experiment 2 Estimates of fixed effects: Mention/Category effects, early
window.

TargetFix ∼ TargetType + Only + Time + State
+ TargetType:Only
+ (1+Only|Participant) + (1|Item)

Estimate SE z p
Intercept -5.46 0.13 -41.99 < 0.0001

TargetType[SameCategory] 0.21 0.089 2.37 < 0.05
TargetType[Mentioned] 0.041 0.049 0.84 n.s.

Only 0.014 0.14 0.10 n.s.
Time 0.14 0.31 0.45 n.s.
State 9.91 0.10 98.04 < 0.0001

TargetType[SameCat]:Only -0.17 0.12 -1.37 0.17
TargetType[Mentioned]:Only 0.034 0.070 0.49 n.s.
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Table 3.10 Experiment 2 Estimates of fixed effects: Mention/Category effects, late
window.

TargetFix ∼ TargetType + Only + Time + State
+ TargetType:Only + TargetType:Time + Only:Time
+ TargetType:Only:Time
+ (1|Participant) + (1|Item)

Estimate SE z p
Intercept -5.78 0.18 -32.58 < 0.0001

TargetType[SameCategory] 0.39 0.19 2.04 < 0.05
TargetType[Mentioned] 0.014 0.11 0.12 n.s.

Only 0.40 0.21 1.85 0.06
Time 3.03 0.53 5.78 < 0.0001
State 10.36 0.12 84.24 < 0.0001

TargetType[SameCat]:Only -0.44 0.26 -1.66 0.10
TargetType[Mentioned]:Only 0.30 0.15 1.99 < 0.05

TargetType[SameCat]:Time -1.34 0.65 -2.08 < 0.05
TargetType[Mentioned]:Time 0.53 0.37 1.46 0.14

Only:Time -0.99 0.71 -1.39 0.16
TargetType[SameCat]:Only:Time 2.97 0.87 3.42 < 0.001

TargetType[Mentioned]:Only:Time -2.65 0.51 -5.22 < 0.001
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able early in the target sentence, listeners show a preference for referents sharing a
conceptual category with recently mentioned elements. This effect increases over
Time. In addition, there is a main effect of Mention: fixations to explicitly men-
tioned targets are facilitated relative to (Same or Different category) novel target
fixations. Interestingly, there is a negative effect of Only, which decreases over
Time. To the extent that participants were able to pick up on prosodic cues to the
presence of only in the initial window, this briefly decreased fixations to the target
referent. There is also a negative interaction between Mention and the presence of
Only, which is in the opposite direction as the Mention-Only interaction in the late
window in Experiment 1 — I return to this point below.

The Same category advantage persists in the early analysis window (particle
onset to target word onset), suggesting that comprehenders expect continuations
that share a conceptual category with recently mentioned discourse content. None
of the remaining fixed effects aside from State were reliable predictors of target
fixations (Table 3.9).

The Same category effect remains reliable in the late window (beginning at the
onset of the target word). In addition, a Mention-Only interaction emerges, such that
previous mention facilitates target identification relative to no-mention, to a greater
extent in discourses containing only than in those without only. This replicates the
Mention-Only interaction observed in the analogous window in Experiment 1. The
negative Same category-Time and Mention-Only-Time interactions indicate that the
strength of both the Category and Mention-Only effects decrease late in the trial, as
fixations converge on the target across conditions (Table 3.10).

The current data further suggests that the Mention-Only and Same category ef-
fects have quite different profiles. First, the interaction between the presence of
only and discourse mention appears to be separable from effects of category status,
which influence expecations about the target referent irrespective of the presence
or absence of only. In addition, the early negative interactions of both Mention and
Same category with Only (the interaction is marginally significant for Same cat-
egory), in the opposite direction from the Mention-Only interaction that emerges
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later in the trial, highlights an interesting difference between the bias associated
with only and general biases that emerge in the absence of only or any such dis-
course marker: the presence of only increases expectations for discourse-old mate-
rial, but in the absence of only there is a general expectation for upcoming discourse
to feature novel material. This novelty bias was not found in the No-only conditions
in Experiment 1 — in fact, there was an advantage associated with Mention across
all conditions. However, a key difference between Experiments 1 and 2 is that novel
referents were always in a different category than mentioned items in Experiment
1, while Experiment 2 featured both same and different category novel targets. The
novelty bias in Experiment 2 therefore suggests that the mention advantage from
Experiment 1 should be interpreted as a same category advantage. The results of
the offline sentence completion study described above also support a general bias
toward novel material: in discourses without only, completions with same-category
but discourse-new material predominated (see Figure 3.6).

The fact that listeners show a preference for same category referents in the ear-
liest window, when visual context information and discourse context from the pre-
ceding sentence is available, but the presence or absence of the focus particle is still
unknown, indicates that the processor does keep track of and use category informa-
tion. Unlike with Mention, it does so in discourse processing in general — that is,
not only when particular lexical items like focus particles specifically require it.

Inferring categories from exemplars

To verify that the category manipulation was really tapping listeners’ knowledge
about categories, a norming study was performed on 16 separate English-speaking
participants post hoc using Amazon Mechanical Turk. Specifically, I wanted to ver-
ify that listeners were actually perceiving items intended to be in the same category
as being in the same category, and likewise for items intended to be in different cat-
egories. Each trial presented one of the two context sentence nouns and the target
word, for each of the experimental items from Experiment Two. Participants were
asked to enter the name of the category that both items were members of in a text
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box; (10) and (11) show examples of norming study items from the Same Category
and Different Category conditions, respectively.

(10) peas, carrots
Actual response: vegetables (×16 votes)

(11) lemons, paper
Actual responses: 2-syllable words

can be green

can be yellow

dryer sheets

fish

have pulp

hurt if you get them in your eye

lemonade stand

nouns

objects

opposites

secret writing

sharp

supplies

tastes

yellow (×1 vote each)

Each item was given a category reliability score, defined as the number of distinct
responses; for example, (10) received a score of 1, because all participants gave the
same response. I initially scored items using two different sets of criteria for what
to count as a distinct response: a strict version, where different forms corresponding
to more or less the same concept counted as separate response types (e.g. can be

yellow, can be green and yellow; things found in a kitchen and kitchen appliances),
and a loose version, where these counted as a single response type — these criteria
yielded scores that were highly correlated.
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Replacing the binary Category predictor in the regression models described
above with the reliability scores from the norming study yielded the same pattern of
effects as in the original models: where the original models showed advantages for
same-category status, the new models showed effects of category reliability, such
that more reliable category exemplars corresponded to increased fixations to the
target referent.

In sum, then, listeners generate expectations about the content of upcoming dis-
course based in part on conceptual properties of recently mentioned material. The
fact that the reliability of each set of tokens as exemplars of their category is as good
a predictor as the binary category factor suggests it is right to construe these results
as reflecting knowledge of conceptual categories, as opposed to some simpler mea-
sure of lexical similarity. Since the target word is discourse-new in both the Same
Category and Different Category conditions, the bias toward same category refer-
ents cannot be a result of listeners merely keeping track of what discourse referents
have been mentioned, and identifying these among the scene referents.

The effects of mention and same category information also differ in specificity:
while the mention bias is strengthened by the presence of the focus particle only,
the same category bias is a more general one, which discourses containing words
like only can and do make use of. The notion that coherent conceptual structure
is a salient aspect of discourses is consistent with proposals in the theoretical lit-
erature on domain restriction in which how a particular situation is conceptualized
determines quantifier domains (Aloni, 2000). Returning to the hypotheses outlined
in Chapter 2, the results of Experiment 2 show that the processor is in general con-
sistent with Hypothesis C (predictive with respect to discourse content and focus

alternatives), in addition to the weaker Hypothesis B (predictive with respect to

discourse content): it generates predictions with respect to the explicit content of
the upcoming discourse, as well as about abstract conceptual alternatives evoked by
recent mention. However, interestingly, the fact that comprehenders generate such
abstract category-based associates does not guarantee that they will be used as a
proxy for focus alternatives; rather, the presence of a focus marker like only seems
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to highlight a dependency between the upcoming focus, and explicit content in the
local discourse environment.

3.4 Varieties of linguistic context

In interpreting the results of Experiments 1 and 2, an important question is what the
variables they manipulate stand for. In particular, the divergence of the pattern of
category effects from the pattern of (explicit) mention effects in Experiment 2 sug-
gests that the discourses used in Experiment 1 represented both general biases that
should not be attributed specifically to processing sentences containing focus oper-
ators, and specific biases linked to the semantics of a particular lexical item, which
should. What this tells us is that the observed same-category bias is more than sim-
ply a generalization of the explicit mention bias, and the mental representation of
the discourse context encodes both types of information.

There is, however, a sense in which both category status and explicit mention
encode the same kind of information — they both represent the content of the
prior discourse, and both constitute ways of making certain discourse outcomes
more salient. Thus as linguistic input becomes available in a discourse, one of the
cues they provide to the listener is how tightly they are associated with prior con-
tent. On this view, the findings described in this chapter contribute to a large body
of work showing that focusing devices as a linguistic class exhibit sensitivity to
whether discourse content is old or new. For example, discourse old/new status is
relevant for accent placement (Halliday, 1967; Kuno and Robinson, 1972; Chafe,
1974, 1976; Halliday and Hasan, 1976; Gussenhoven, 1984; Pierrehumbert and
Hirschberg, 1990; Gundel et al., 1993), referential expression choice (Ariel, 1990,
1991; Arnold, 2008; Piantadosi et al., 2012), and optional word mention (Jaeger,
2010). Word order (displacement or inversion) is also sensitive to recent mention
(Chafe, 1976; Vallduví, 1992; Prince, 1981, 1992; Ward, 1988; Birner, 1992). If,
as seems indicated by the data, recency of mention is in fact relevant to inversion,
this would suggest that speakers recognize varying degrees of discourse familiarity



CHAPTER 3. DISCOURSE MENTION 61

based on recency of mention (see e.g. Grosz et al., 1983; Grosz and Sidner, 1986).

The following two chapters continue to disentangle effects specific to focus pro-
cessing from general pressures associated with discourse expectations. Chapter 4
isolates effects due to lexical choice — in this case, the choice of focus operator.
Chapter 5 revisits the bias toward same-category discourse content, and shows how
topic continuity in discourse can be viewed as a case of goal-oriented processing in
real world situations.
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4 Lexical variety

4.1 The lexical contributions of focus operators

The basic pattern of effects presented in Chapter 3 demonstrate that comprehen-
ders’ expectations about the focus value and the corresponding alternatives are in-
fluenced by the content of the immediately preceding discourse. Specifically, the
alternatives used to interpret a sentence with only are sometimes restricted to the
(same-type) elements mentioned explicitly in the prior discourse, or to elements
of the same conceptual category as discourse-familiar elements. What this pat-
tern of data cannot tell us is how specific or general an explanation the observed
discourse-dependence should receive. This is due to the fact that many properties
of the discourses in Experiments 1 and 2 are held constant, including the choice of
focus operator, and various cues to discourse parallelism, including parallel syntax
and lexical content between the context and target sentences. Chapters 4-6 address
questions about generality, and the right way to distribute explanations for observed
behavior among various information types. The current chapter begins by investi-
gating the effect of the information contributed by specific lexical items.

The mention and category effects observed in Experiments 1-2 may be charac-
terized as some combination of at least the following two processes: (1) general
processing of focus structures that require some kind of domain restriction, and (2)
generating expectations about focus alternatives (i.e. the quantificational domain of
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the focus operator) based on the semantics of the operator only. However, since all
the experimental items use the same focus operator (only), we cannot use these data
to tease apart the contributions of general focus processing and lexical content. The
current chapter begins to address this issue, presenting an experiment that com-
pares discourses containing only with similar discourses containing also, another
alternative-triggering focus operator.

Only and also make an interesting comparison, despite the fact that they do
not quite form a minimal pair. Like only, also has two meaning components — a
sentence like (1-a) conveys both of the meanings in (1-b) and (1-c).1 The value of
the alternative set, A, is determined by the context, as with only. Given the particular
alternative set in (1-d), (1-a) ends up meaning that Jane has some oranges, and that
she has one or more of the other items in A.

(1) a. Jane also has some ORANGES.
b. Jane has some oranges.
c. Jane has something in A besides oranges.
d. A = {oranges, apples, plums, tangerines, mangos, bananas}

(2) a. Jane only has some ORANGES.
b. Jane has some oranges.
c. Jane has nothing in A besides oranges.
d. A = {oranges, apples, plums, tangerines, mangos, bananas}

The difference in meaning relevant for current purposes between (1-a) and its coun-
terpart with only (2-a) has to do with how the focus value (only) relates to the focus
alternatives: while the context similarly determines the alternative set (2-d), the
part of the meaning of (2-a) that relates to the alternative set (2-c) changes as a
function of operator choice.2 We can think of the processing of such sentences as

1Throughout this discussion, I restrict myself to cases where also associates with the direct object
of the sentence, as opposed to the subject. The question of how such differences in focus structure
are conveyed (e.g. via word order in only sentences, prosodically in also sentences) is an interesting
one which I set aside for the purposes of this dissertation.

2A related commonality between only and also is that both operators partition their content into
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recruiting the same general mechanism to infer the most likely alternatives based on
the context, and the operator itself as specifying a relation between these abstract
alternatives and explicit content.

4.2 Experiment 3: Lexical variation versus general
processing effects — Only versus Also

Experiment 3 compares discourses with only and also, exploring the relationship
between the general processing of focus structures that contain alternative-triggering
elements, and the specific semantic contributions of particular focus operators.

a backgrounded component — perhaps a presupposition, though this has been debated at least for
only — and an at-issue component. This dissertation treats only and also as differing only with
respect to how the focus value is related to the alternatives (as in (i) below.

Only Also
(i) focus value subset of A superset of (or intersects with) A

alternatives A (fixed by discourse context) A (fixed by discourse context)

(ii) focus value backgrounded at-issue
alternatives at-issue backgrounded

However it may turn out that what is at-issue versus backgrounded (as in (ii)) contributes to
additional differences in how only and also are interpreted online. For example, I have shown
in previous studies that comprehenders are more likely to correctly reject an interpretation of a
sentence containing only when the interpretation makes the at-issue meaning component false, than
they are to reject an interpretation that is inconsistent with the backgrounded meaning component
(Kim, 2007a,b).

If such asymmetries exist, they may contribute to time course differences between only and also
(see results of Experiment 4), considering that which meaning component (focus value or alterna-
tives) is presupposed and which is asserted differ for these two operators. In the case of only, the
backgrounded component (presupposition) corresponds to the meaning of the sentence without the
focus operator — what Rooth (1992) calls the ordinary semantic value (in contrast with the focus
value). The at-issue component (assertion) corresponds to the meaning component that relates the
focus value to the alternatives — for only, this is a negative universal proposition. For sentences
with also, the asserted and presupposed components are reversed: what is at-issue is the meaning
of the sentence without also, and what is backgrounded is the meaning component that relates the
focus value to the alternatives — for also, the existence of (at least) one true alternative proposition.
The exact status of the backgrounded meaning component has been hotly debated (see e.g. Horn,
1969; Atlas, 1991; Horn, 2002; Ippolito, 2007, 2008), but I set these questions aside here.
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Given the meanings of only and also, listeners should have different expecta-
tions about how the discourse will resolve, in principle as early as they can dis-
tinguish a target sentence with only from one with also. Based on Experiment 1,
listeners seem to readily interpret the set of recently mentioned items as a restric-
tion on the set of potential alternatives, in the absence of any additional discourse
context. The restricted alternatives together with the meaning of only gave rise to
the expectation that the upcoming focus would be one of the mentioned items —
that is, a subset of the restricted alternatives.

In contrast, the meaning of also should give rise to the opposite expectation with
respect to mentioned items. For a sentence with also, VP or direct object focus (as
opposed to subject focus) is indicated by prominence on the focus value. Based
on the results of Experiment 1, let’s suppose that the set of items mentioned in
the context sentence is interpreted as the alternative set for interpreting the target
sentence. The presupposition of also together with the focus on the direct object
should then lead listeners to expect the upcoming focus to be a discourse new item,
where the proposition expressed by the target sentence is true for the focus value
and the set of recently mentioned alternatives.3 Given a context sentence like (3),
we would expect (4) to convey something like (5) (i.e. that Jane has a superset of
the items previously mentioned).

(3) Mark has some pears and some oranges.

(4) Jane also has some APPLES.

(5) Jane has some pears, some oranges, and some apples.

By contrast, Experiments 1 and 2 showed that the counterpart to (1-a) with only (2)
gives rise to an expectation that the focus will be a previously mentioned item —

3Note that the early prosodic differences between subject focus and object focus versions of a
sentence containing also are highly informative — if a listener can tell that the prosody is incom-
patible with a subject focus interpretation, she will likely infer the sentence has an object focus
interpretation, in advance of the prosodic information carried by the direct object itself becoming
available.
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in other words, the target referent is likely to be a subset of the mentioned items.
Thus, I predict that discourses with only and also will lead to opposite expectations
about the discourse-old/new status of upcoming focused referents. In addition, the
information responsible for this difference in expectations is carried by the focus
operator. Therefore, we might expect patterns of fixations for only and also trials to
diverge early in the target sentence, in response to recognizing the focus operator.
Finally, convergence on a display referent should be facilitated when the target sen-
tence resolves in a manner consistent with expectations based on the focus operator:
fixations should converge on a referent earlier in Mention than Novel conditions for
Only trials, and earlier in Novel than Mention conditions for Also trials.

4.2.1 Method

Participants

Twenty-six undergraduate students from the University of Rochester participated
in Experiment 3. Participants were recruited from introductory Linguistics courses
and flyers posted on the university campus, and were paid $7.50 per session. All
participants were native speakers of American English, and had normal or corrected-
to-normal vision.

Materials and design

Experimental materials consisted of 24 two-sentence discourses. As in Experiments
1 and 2, each discourse had a context sentence followed by a target sentence. In
half of the test items, the target word had been explicitly mentioned in the context
sentence; in the other half the target word was novel (i.e. had not been mentioned in
the context sentence). Half of the target sentences included the focus particle only,
and half included the particle also. Each participant saw six tokens of each cell of
the experiment (see Table 4.1).

Displays were constructed for each test item. As in Experiments 1 and 2, each
display had a target referent corresponding to the target word. However, due to the
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Table 4.1 Experiment 3 Design and example stimuli.

Only Also

Mention Mark has some pears and some apples. Mark has some pears and some apples.
Jane only has some APPLES. Jane also has some APPLES.

Novel Mark has some pears and some oranges. Mark has some pears and some oranges.
Jane only has some APPLES. Jane also has some APPLES.

presupposition of also (here, that Jane has something in the alternative set other than
apples), some of the target sentences required targets that included multiple objects.
For example, given the context sentence “Mark has some pears and some oranges,”
the target sentence “Jane also has some apples” conveys that Jane has not only
apples, but pears and oranges as well. To minimize differences among conditions,
and maintain roughly equal visual complexity among the four display quadrants,
I constructed displays with four sets of referents, as illustrated in Figure 4.1. The
four sets corresponded to a subset of the mentioned items (apples), a superset of the
mentioned items (apples, pears, oranges), the mentioned items (apples, pears), and
a novel item without either mentioned item (oranges). Due to the more complex
constraints on the displays (i.e. the need to represent four referents that each related
to the mentioned items in a different way), the displays for Experiment 3 did not
contain phonological cohort members.

Participants heard each experimental item in one of the four conditions shown
in Table 4.1. The experimental trials were interspersed with 84 filler trials designed
to eliminate statistical regularities in the materials. The discourses were recorded
by a native speaker of American English. Trials were presented in random order,
and four practice trials preceded the 108 trials.

Procedure

The procedure was as in Experiments 1 and 2. Participants were instructed to click
on the items that Alex had, rather than the items mentioned in the target sentence.
This meant that target sentences with the same target words could correspond to
different scene referents depending on the focus particle: for Only trials, the target
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Figure 4.1 Experiment 3 example display.

corresponded to either the subset or the novel referent, while for Also trials, the
target was either the superset or the same set referent.

4.2.2 Results and discussion

In the current experiment, unlike in Experiments 1 and 2, what is hypothesized to be
considered the target referent by participants varies by condition.4 In addition, the
Also-Mention condition constitutes a situation where none of the display referents
is perfectly felicitous as an interpretation of the target sentence. This is due to a con-
flict between the novelty expectation associated with also, and the presupposition
of also, both of which are cued by direct object focus (as opposed to subject focus).
There were two main response types in the Also-Mention condition: in the majority
of trials, participants chose the Subset referent, which is consistent with the form
of the target word, but violates the presupposition associated with also (that Alex
has items other than the referent corresponding to the target word). In the majority
of the remaining trials, participants chose the Same set referent, which satisfies the

4The hypothesized target referents for each condition were as follows: subset for Only-Mention,
novel for Only-Novel, superset for Also-Novel, and same set for Also-Mention.



CHAPTER 4. LEXICAL VARIETY 69

presupposition of also (but, like the Subset referent, violates the expectation that
the target will be discourse-novel). These two response types are plotted separately
in Figures 4.3 and 4.4.

Based on the predictions outlined above, two types of analyses were performed.
First, I asked whether the choice of focus operator predicted fixations to novel scene
referents, to assess differences in novelty biases depending on the focus operator, in
a region where information about the particle, but not the target, is available. Next,
I analyzed looks to the referent clicked on separately for Only conditions and Also

conditions, to assess differences in how quickly fixations converged on the target
referent when targets were mentioned versus novel.

Novelty bias predicted by focus operator

The first prediction was that the focus operator also would lead to expectations
for a superset referent, while only would lead listeners to expect a subset referent.
Secondly, because this difference is tied to the information carried by the focus
operator, I expected it to emerge early in the eye movement data, in principle as
soon as the focus particle has been processed.

As in Experiment 2, three analysis windows were designated, defined by salient
stimulus events. The initial window started 500 ms before the onset of the focus
particle and ended at particle onset. The early window started at the onset of the
particle and ended at the onset of the target word. The late window started at the
onset of the target word and ended 500 ms later.

To assess the influence of the focus operator, I fit raw fixations to the Novel/ Su-
perset5 referent using a mixed-effect logistic regression model in the initial, early
and late analysis windows. The model predicted fixations to the novel referent for
Only condition, and fixations to the superset referent for Also. As in the analyses

5In order to be able to compare the two focus particles despite their presuppositional differences,
I created a binary variable whose value was 1 if either the Novel or the Superset referent had a value
of 1, and 0 otherwise. This variable (ContainsNovel) was used as the dependent variable for the
analyses in this section.
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for Experiments 1 and 2, random effects for Participant and Item were included in
the model, as was State as a fixed effect (note that here, the State variable codes
whether the previous data point was a fixation to a Novel or Superset referent).
The estimated model coefficients are shown in Tables 4.2 for the initial window.
As discussed below, the time courses of effects associated with the choice of fo-
cus particle diverge in the early and late windows — Mention effects are therefore
analyzed separately for Only and Also in the later analysis windows.

Table 4.2 Experiment 3 Estimates of fixed effects: Effect of focus particle, initial
window.

Novel/SupersetFix ∼ Mention + Particle + Time
+ State + Particle:Time
+ (1|Participant) + (1|Item)

Estimate SE z p
Intercept -3.97 0.25 -15.71 < 0.0001
Mention -0.68 0.18 -3.77 < 0.0005

Particle[Only] -0.13 0.10 -1.40 n.s.
Time 6.21 0.54 11.53 < 0.0001
State 9.40 0.10 92.38 < 0.0001

Particle[Only]:Time -2.86 0.72 -3.99 < 0.0001

The initial window shows a main effect of the focus operator: there were fewer
fixations to the Novel/Superset referent when the target sentence contained only

than when it contained also; this is apparent in the early increase in fixations to
the Superset referent in Also conditions (Figures 4.2-4.4), compared to the relative
lack of such a novelty bias in the Only conditions (Figures 4.5-4.6). This main
effect is carried by a novelty bias associated with also: planned comparisons on
the ratio of novel to other fixations showed that when only appeared in the target
sentence, fixations to the novel referent did not exceed fixations to other scene ref-
erents through the duration of the early analysis window. However, for sentences
with also, fixations to the superset referent exceeded other fixations in the 200 ms
window preceding the onset of the particle (t=2.71, p <0.01). While this effect is in
the direction predicted, it is surprising that it is already present in the initial window,
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Figure 4.2 Experiment 3: Mean proportions of target fixations, Also-Novel con-
dition. (Vertical lines indicate, from left to right: the average onset of the target
sentence, the onset of the focus particle, the average onset of the target word, and the
average response time (mouse click).)

Figure 4.3 Experiment 3: Mean proportions of target fixations, Also-Mention con-
dition, Subset responses.
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Figure 4.4 Experiment 3: Mean proportions of target fixations, Also-Mention con-
dition, Same set responses.

before the onset of the focus particle.

What might account for these early effects? One possibility is that participants
were sensitive to acoustic differences between the initial segments of target sen-
tences containing only and those containing also. In particular, there are likely to
be differences in prosody associated with how the focus structures of only and also

are encoded in the utterance. To test this hypothesis, I re-ran the analyses with four
additional fixed effects included in the full model: (1) the maximum F0 in the initial
window, (2) the F0 range in the initial window, (3) the rate of F0 change between
the minimum and maximum F0 values, and (4) the duration of the segment of the
initial window between the minimum and maximum F0 points. Duration and F0

rate remained in the model after model comparison. As shown in Table 4.3, the
main effect of Particle is no longer significant in the resulting model, suggesting
that prosodic cues in the initial window were responsible for the early divergence
between Only and Also sentences. I return below to the differences in contextual
support required by only and also, and their consequences for prosody.

As can be seen in the fixation plots, fixations in the Only (Figures 4.5-4.6) and
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Figure 4.5 Experiment 3: Mean proportions of target fixations, Only-Novel con-
dition. (Vertical lines indicate, from left to right: the average onset of the target
sentence, the onset of the focus particle, the average onset of the target word, and the
average response time (mouse click).)

Figure 4.6 Experiment 3: Mean proportions of target fixations, Only-Mention con-
dition.
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Table 4.3 Experiment 3 Estimates of fixed effects: Effect of focus particle and
prosodic cues, initial window.

Novel/SupersetFix ∼ Mention + Particle + Time
+ Duration + F0 Rate + State
+ Particle:Duration + Particle:Time
+ (1|Participant) + (1|Item)

Estimate SE z p
Intercept -3.71 1.81 -2.05 < 0.0001
Mention -0.038 0.11 -0.35 0.09

Particle[Only] -4.57 2.70 -1.69 n.s.
Time 0.73 0.47 1.58 n.s.

Duration -5.64 5.77 -0.98 n.s.
F0 Rate -0.11 0.16 -0.65 n.s.

State 10.70 0.12 92.66 < 0.0001
Particle[Only]:Duration 15.89 8.66 1.83 0.07

Particle[Only]:Time -1.94 0.69 -2.83 < 0.01

Also conditions (Figures 4.2-4.4) diverge with respect to preference for the subset
or superset referent over the course of the trial. The following section looks at the
Only and Also conditions separately.

Time course of mention/novelty biases

Next, I asked whether previous mention influenced identification of the target refer-
ent in the early and late analysis windows, for each focus particle. For each particle
and each window, I fit fixations to the target referent using logistic regression mod-
els, including Mention, Time, and State as fixed effects, and Participant and Item as
random effects. The estimated model coefficients are shown in Tables 4.4-4.5 for
the Only conditions, and in Tables 4.6-4.7 for the Also conditions.

Looking first at the Only conditions, there is no significant effect of Mention in
the early analysis window (Table 4.4). However, a Mention advantage emerges in
the late window (Table 4.5). Thus, in the Only conditions, there were more target
fixations when the target had been mentioned (corresponding to the subset referent),
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Table 4.4 Experiment 3 Estimates of fixed effects: Only, early window.

TargetFix ∼ Mention + Time + State
+ (1+Mention|Participant)
+ (1+Mention|Item)

Estimate SE z p
Intercept -4.86 0.81 -5.97 < 0.0001
Mention 1.20 0.94 1.29 n.s.

Time 0.92 0.11 8.45 < 0.0001
State 0.31 0.04 7.49 < 0.0001

Table 4.5 Experiment 3 Estimates of fixed effects: Only, late window.

TargetFix ∼ Mention + Time + State
+ (1+Mention|Participant)
+ (1+Mention|Item)

Estimate SE z p
Intercept -4.49 0.46 -9.77 < 0.0001
Mention 1.08 0.53 2.03 < 0.05

Time 3.15 0.10 32.61 < 0.0001
State 0.32 0.03 10.01 < 0.0001
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than when it was discourse-new (corresponding to the novel referent), replicating
the Mention-Only effect observed in Experiments 1 and 2.

Planned comparisons revealed that fixations converged on the target referent
in the 200-400 ms window after target word onset for the Only-Mention (t=2.90,
p<0.01) and in the 400-600 ms window for the Only-No Mention (t=8.38, p<0.0001)
conditions.

The Also conditions (Tables 4.6-4.7) show a different time course. In the Also-
Novel condition, fixations converged on the target (superset) referent in the initial
window — in the 200 ms window prior to the onset of the focus particle (t=2.12,
p <0.05). This early Novelty bias does not persist after the onset of the target word
into the late window. The fact that this effect emerges very early is consistent with
the novelty bias due to also being boosted by a general preference for (same cate-
gory) discourse-new material. The sentence completion study described in Section
3 provided evidence for such a general novelty preference.

Table 4.6 Experiment 3 Estimates of fixed effects: Also, early window.

TargetFix ∼ Mention + Time + State + Mention:Time
+ (1+Mention|Participant)
+ (1+Mention|Item)

Estimate SE z p
Intercept -2.20 0.31 -7.01 < 0.0001
Mention -1.21 0.61 -1.99 < 0.05

Time 1.14 0.12 9.75 < 0.0001
State 1.13 0.03 34.42 < 0.0001

Mention:Time -2.22 0.18 -12.35 < 0.0001

Indeed, in a similar sentence completion study including items with only (6)-
(7-a), with a sentence-initial phrase approximating the meaning of object-focus also

(6)-(7-b), or without a focus particle (6)-(7-c), I found that readers showed a strong
preference for producing discourse-new, same-category completions (94.8% novel,
same-category completions in “also” discourses versus 77.1% in discourses with-
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Table 4.7 Experiment 3 Estimates of fixed effects: Also, late window.

TargetFix ∼ Mention + Time + State + Mention:Time
+ (1+Mention|Participant)
+ (1+Mention|Item)

Estimate SE z p
Intercept -2.45 0.38 -6.49 < 0.0001
Mention -0.95 0.59 -1.62 0.11

Time 1.37 0.13 10.27 < 0.0001
State 1.17 0.04 32.96 < 0.0001

Mention:Time -1.07 0.21 -5.17 < 0.0001

out a focus particle).6

(6) Neil has some apples and some pears.

(7) a. Alex only has _____.
b. In addition, Alex has _____.
c. Alex has _____.

In the Also-Mention condition, fixations do not converge on the target referent until
well after the target word; this delay is also evident in the mean response times
(when participant clicked on one of the scene referents), shown in Figure 4.7.

The different time courses associated with the mention and novelty biases might
be explained in part by the general novelty preference discussed above. The novelty
bias associated with also is superimposed on the underlying novelty bias; together
with the early prosodic cues, this yields an early, very prominent novelty bias in
also sentences. However, the same general novelty bias works against the mention

6As in the previous sentence completion study, I used Amazon Mechanical Turk to present par-
ticipants with pairs of sentences like (6)-(7), where the first sentence mentioned two referents in
the same conceptual category, and the second sentence took one of the forms in (7). Since the dis-
courses were presented as text rather than auditorily, it was not possible to prosodically disambiguate
subject- and object-focus readings for sentences containing also; I therefore used the sentence-initial
phrase “in addition” to approximate an object-focus also sentence without requiring prosodic dis-
ambiguation.
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Figure 4.7 Experiment 3 Results: Mean response time (mouse click) by condition.

bias associated with only. A consequence of these conflicting pressures may be the
relatively late emergence of the mention bias in only sentences.

Why would the target sentences with only and also have perceptible prosodic
differences? In terms of their syntactic structures the sentences are identical, with
the focus particle attaching to and taking syntactic scope over the verb phrase. We
suspect the difference lies in how differences in focus structure are encoded for
each sentence type. Experiment 3 was restricted to cases of VP-focus, setting aside
subject-focus sentences. Examples of subject-focused only and also discourses are
given in (8) and (9), with a paraphrase in terms of alternative sets in (8-c) and (9-c).
(10) and (11) give VP-focus sentences (like the target sentences in Experiment 3)
for comparison. Italics represent the focused argument, and capitals represent (pri-
mary) prosodic prominence.

(8) a. Mark and Jane have some pears.
b. Only JANE has some apples.
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c. No one in the alternative set has apples except Jane.

(9) a. Mark and Alex have some apples.
b. Jane ALSO has some apples.
c. There is a set of alternative individuals who have apples, and in addi-

tion, Jane has apples.

(10) Jane only has some APPLES.

(11) Jane also has some APPLES.

Notice that the subject-/VP-focus difference in (8-b) and (10) is encoded by word
order: while the particle follows the subject and precedes the verb phrase when it
associates with (an element in) the verb phrase, it precedes the subject when the
subject argument is in focus. Because focus structure is signaled unambiguously by
word order, there is little room for prosodic prominence (or non-prominence) to in-
fluence the focus structure. In fact, the result of reversing the pattern of prominence
on arguments in sentences with only results in an infelicitous utterance rather than
a shift in focus.

By contrast, the subject-focus and VP-focus also sentences in (9-b) and (11)
have identical word orders. Instead, the focus structure difference is encoded prosod-
ically. In both cases, the subject argument bears (secondary) prominence; however,
the also is non-prominent when the VP (or a VP-internal argument) is focused, and
bears primary prominence when the subject argument is focused. As a side effect of
emphasizing the lack of prominence on the particle to signal VP-focus, the preced-
ing subject argument may be more prominent than in an analogous subject-focus
sentence. The early effects in Experiment 3 suggest that comprehenders are sensi-
tive to these prosodic cues, and when they are available in the input, use them to
anticipate the focus structure of the remainder of the sentence. In this case, this
would have allowed them to infer the type of focus particle (also), with their eye
movements reflecting the novelty bias associated with that particle.

To summarize the results of Experiment 3, first, the prediction that the choice
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of focus operator would lead to different expectations with respect to prior mention
was borne out: while only facilitated identification of mentioned targets (corre-
sponding to a subset of the items recently mentioned), also gave rise to an expecta-
tion for discourse-new targets (corresponding in meaning to a superset of the men-
tioned items). In addition, listeners were highly sensitive to differences in prosodic
prominence between only and also sentences, even using early prosodic differences
occurring before the onset of the focus operator to shape their expectations about
the identity of the operator itself. Experiment 3 also shows that the effects of par-
ticles like only and also on subsequent interpretation cannot be explained solely
by lexical priming facilitating identification of the target referent. Such an account
could not explain the difference in preference for subsets or superset of previously
mentioned items as a function of operator choice.

4.3 Revisiting the category effect

The results of Experiment 3 show that expectations for discourse-old or novel mate-
rial is in part controlled by the choice of focus operator. In light of this data, we can
ask to what extent the different biases observed so far reflect constraints enforced
by lexical items, constraints specific to processing alternative-sensitive meanings,
and general processing constraints. This section revisits the category effect from
Experiment 2, showing that while certain cues (like the mention/novelty bias) vary
with lexical choice, other effects are unaffected by lexical choice, and are therefore
likely to be symptomatic of processing a class of linguistic expression.

Recall that Experiment 2 compared discourses where the eventual target ele-
ment was either in the same or different category as recently mentioned material.
Two additional conditions from a pilot version of the same experiment are rele-
vant here, since they make the same comparison across discourses with also. If
the results of Experiment 2 were interpreted accurately as reflecting a general ex-
pectation for discourses to stay “on topic” unless otherwise indicated, the category
bias should not be contingent on lexical choice. Rather, it should pattern the same
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way across Only and Also discourses, with Same Category continuations facilitated
relative to Different Category continuations.

Figures 4.8 and 4.9 show the average difference between Target and Competitor
fixations (the Target-Competitor advantage) for Only and Also conditions, respec-
tively. Target fixations exceed competitor fixations when the Target-Competitor
advantage exceeds 0 — indicated by a horizontal line in the plots.

Figure 4.8 Experiment 2b: Target-Competitor advantage, Only conditions

As can be seen in Figure 4.8, Only favors same category over different category
targets (these are the same data presented in Chapter 3). Same category target fix-
ations exceed competitor fixations 200 ms after the onset of the target word on av-
erage, compared to 400 ms after the onset of the target word for different category
targets. If, as Experiment 2 suggested, this Category advantage is not associated
with the particular focus operator but rather with general discourse processing bi-
ases, we would expect it to remain even if only is replaced with a different particle.

Indeed, Also shows the same direction of facilitation, as can be seen in Fig-
ure 4.9: same category target fixations exceed competitor fixations on average 240
ms after the onset of the target word, compared to 360 ms after the onset of the tar-
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Figure 4.9 Experiment 2b: Target-Competitor advantage, Also conditions

get word for different category targets. Viewed alongside the results of Experiment
3, it appears that the cumulative expectations about focus alternatives and upcom-
ing discourse content can be dissociated into (at least) lexically driven expectations,
and a more general bias toward same category continuations — with category status
perhaps standing in for a continuous measure of conceptual similarity.

4.4 The division of labor

The experiments presented here demonstrate that interpretation proceeds incremen-
tally even when it takes the form of incrementally restricting abstract alternatives
based on prior linguistic context. Experiments 1 and 2 showed that listeners gener-
ate expectations about the upcoming discourse based on the content of the preceding
discourse, in a way that is strengthened by the presence of the focus operator only.
Thus, as previous research has already shown, discourse-old/new status is some-
thing listeners keep track of, and this information is among the cues listeners use to
identify the alternatives required to interpret subsequent focus expressions. In addi-
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tion, Experiment 2 disentangles two factors that contribute separately to the pattern
of data observed in Experiment 1. While only appears to provide a strong cue to use
recent mention to restrict focus alternatives, the expectation for upcoming material
to share conceptual category status (or perhaps simply conceptual similarity) does
not depend on the presence of only.

Experiment 3 continues to pull apart the lexical contribution of particular focus-
sensitive operators from general contextual domain restriction, by comparing the
behavior of only and also with respect to discourse mention. In doing so, it raises
questions about how different sources of information give rise to expectations in
discourse processing, and how these expectations combine to generate predictions
about how a particular discourse will continue. On the one hand, the mention and
novelty biases associated with only and also support the notion that the particu-
lar relationship between the content of the upcoming focus and the corresponding
alternative set varies by the choice of focus particle. In particular, Experiment 3
shows that the increased sensitivity to discourse mention cannot be explained by
a low-level repetition priming-like mechanism, where comprehenders identify tar-
gets better because their corresponding descriptions have recently been mentioned.
While also also exhibits sensitivity to recent mention, this manifests as a dispref-
erence for mentioned items — in other words, a preference for discourse novel
elements. This is compatible with focus particles sharing a mechanism for restrict-
ing a set of focus alternatives based on properties of the discourse (as well as other
aspects of the utterance context), but “use” these alternatives in different ways as
meaning components of the sentence containing the operator.

Other information sources, like conceptual category status, likely exert a broader
influence on discourse processing. This is evident in the preference for same cate-
gory targets regardless of the choice of focus operator. Processing and computing
the meaning of a sentence requires very general processes of lexical retrieval and
conceptual activation (Collins and Loftus, 1975; Tversky and Hemenway, 1984;
Hinton et al., 1992; Srinivas and Roediger, 1990; Cree et al., 1999). If, as a byprod-
uct of lexical retrieval, the interpretive system continuously activates conceptual
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associates of content words, the observed conceptual similarity bias might be rein-
terpreted to allow for a more parsimonious mechanism underlying focus alternative
generation, where instead of a dedicated mechanism for generating focus alterna-
tives, certain focus-sensitive lexical items make use of already ongoing processes
(i.e. generating conceptual associates) to build alternative sets, only as they are
necessary.

One of the goals of this research, moving forward, will be to identify which of
the biases observable in processing focus expressions reflect properties of general
discourse processing, and which reflect processes that are truly specific to process-
ing a limited class of focus-sensitive lexical items and constructions. In doing so,
it will be helpful to understand how the observed discourse dependence fits into
broader patterns of information processing. The following chapter explores a func-
tional motivation for the observed behavior which encompasses both linguistic and
non-linguistic processing.
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5 Categories and goal-oriented
processing

5.1 Reasons for restricting domains

There are a number of plausible explanations for the same-category bias (from Ex-
periment 2) in terms of underlying mechanisms. From a strictly bottom-up per-
spective, any model of lexical access that can explain semantic priming effects can
explain discourse dependence in focus expressions by the same means (Morton,
1969; Collins and Loftus, 1975; Dell, 1986; Balota et al., 1989). In a spreading
activation model, accessing the meaning representation of a word or concept will
result in semantic associates being activated in a gradient manner related to their
distance from that meaning in semantic space. Focus alternatives may simply pig-
gyback on this process as necessary, with no additional generation of same-category
alternatives required.

However, such an explanation may stand in for what language users are really
adept at: ruling out real world outcomes that are unlikely given the properties or
constraints of a particular situation. There is ample evidence from other domains of
processing that people are in general good at this. For example, Ballard and Hayhoe
(2009) showed that control of fixations in scene perception is primarily determined
by the task or goal in question, rather than properties of the visual stimulus such
as motion or color discontinuities (see also Schank and Abelson, 1977; Hayhoe
and Ballard, 2005; Rothkopf et al., 2007). Similarly, in language tasks, compre-
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henders adapt their expectations about linguistic stimuli based on affordances of
task-related referents in the visual environment (e.g. Chambers et al., 2002, 2004).
The fact that language users’ expectations are controlled by the goal of a particular
situation is not surprising under the view that the primary function of language is
communicative (Austin, 1962; Habermas, 1984; Clark, 1992, 1996; Brennan and
Hulteen, 1995; Gibbs and Bryant, 2008).

How can a goal-oriented view of discourse processing account for the pattern of
data described in the previous chapters? Suppose that in the usual case of language
use, there is some goal that is inferrable by discourse participants, which they as-
sume to exist and to be inferrable from the context. The source of this inference is
nothing inherently linguistic. If I receive an email from my journalist sister with
the subject heading “favor,” I can infer — based on my prior experience with her,
and the knowledge that I have online access to a wide range of academic journals
due to my affiliation with my university — that she would like me to look up an ar-
ticle and send her a pdf of it. My subsequent understanding of the text of her email
will be strongly influenced by this expectation of its content. In particular, the set
of expected referents or concepts defined in relation to the inferred discourse goal
form an ad hoc category specific to that communicative situation (Barsalou, 1982,
1983). Similarly, a comprehender’s expectations about the point of a discourse will
be influenced by the situation being described; for example, whether a narrative of
a sequence of events is set in a shopping mall, or a shoe store (Figure 5.1). Such
categories are like categories based on lexical concepts in exhibiting gradient mem-
bership; that is, items can be better or worse fits to a category. While the semantic
distance between two category members in a lexical category reflects both knowl-
edge of lexical meaning and knowledge about the concepts and real world situations
those lexical items are associated with, ad hoc category membership is based en-
tirely on the latter — on the salience of category members in a specific situation.

The materials used in the previous experiments provided very impoverished
discourse contexts, for the purpose of creating pairs of experimental conditions that
varied only with respect to one property (explicit mention, or same-category sta-
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Figure 5.1 Floorplan of the Westside Pavilion mall in West Los Angeles (top);
Same floorplan with shoe stores highlighted (bottom).

tus). As a result, the typical discourse situation described above does not obtain —
there is no obvious discourse topic or goal to be inferred from the context provided.
In the absence of a clearly defined topic, what do comprehenders then do about
the assumption that there is an inferrable discourse topic? They may fall back on
conceptual representations that are available without additional contextual support,
namely, category representations associated with lexical items present in the lo-
cal discourse. The pattern of behavior this would predict is what was observed in
Experiment 2: comprehenders showed an overall preference for continuations that
were members of the same lexical category as recently mentioned lexical items.
The current chapter asks to what extent this lexical category bias can be explained
by comprehenders’ aptitude for goal-oriented discourse processing.



CHAPTER 5. CATEGORIES AND GOAL-ORIENTED PROCESSING 88

5.2 Experiment 4: Biasing contexts as ad hoc cate-
gories

Experiment 4 is parallel in structure to Experiment 2, except that the same/different
category manipulation involves ad hoc categories associated with real world situ-
ations, rather than lexical categories. Because the members of ad hoc categories
have no inherent similarity to each other, any explanation of lexical category effects
in terms of bottom-up, lexical access processes do not predict that ad hoc cate-
gories will pattern similarly. However, observing a same-category bias similar to
that observed with lexical categories may suggest that top-down inferences about
discourse goals are at least partially responsible. Specifically, the discourses pre-
sented in Experiment 4 include information that situates the narrative in a real world
situation.

5.2.1 Method

Participants

Thirty-eight undergraduate students from the University of Rochester participated
in Experiment 4. Participants were recruited from introductory Linguistics courses
and flyers posted on the university campus, and were paid $7.50 per session. All
participants were native speakers of American English, and had normal or corrected-
to-normal vision.

Design and Materials

An example of the materials in Experiment 4 is given in Table 5.1. Experimental
materials consisted of 32 three-sentence discourses. Each discourse had an ini-
tial context sentence describing a shopping-related setting (context1). This was
followed by a second context sentence (context2) and a target sentence (target) de-
scribing what two individuals want to buy.
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The design fully crosses Mention (whether the target word was mentioned in
the second context sentence), ContextType (whether the initial context sentence
described a biasing scenario consistent with a narrow set of outcomes, or a rela-
tively neutral scenario consistent with a wider set of outcomes), and Only (whether
âĂŸonlyâĂŹ was present in the target sentence). The narrow context conditions
were constructed to make it easy for participants to infer the goal of the situation
described; these correspond to the same-category conditions in Experiment 2. For
the example in Table 5.1, a newsstand was considered informative because the range
of items that can be purchased is relatively narrow compared to a drugstore, where
a wider set of items is available. In addition, the use of the phrase “wants to buy”
encourages the inference that the characters are in a particular place in order to
accomplish the goal of making a specific purchase.

Table 5.1 Experiment 4 Design and example stimuli.

Wide context Narrow context

Mention

Only

Jill and Peter are at the drugstore. Jill and Peter are at the newsstand.
Jill is getting some cigarettes Jill is getting some cigarettes
and some magazines. and some magazines.
Peter is only getting some Peter is only getting some
MAGAZINES. MAGAZINES.

No only

Jill and Peter are at the drugstore. Jill and Peter are at the newsstand.
Jill is getting some cigarettes Jill is getting some cigarettes
and some magazines. and some magazines.
Peter is only getting some Peter is only getting some
MAGAZINES. MAGAZINES.

Novel

Only

Jill and Peter are at the drugstore. Jill and Peter are at the newsstand.
Jill is getting some cigarettes Jill is getting some cigarettes
and some gum. and some gum.
Peter is only getting some Peter is only getting some
MAGAZINES. MAGAZINES.

No only

Jill and Peter are at the drugstore. Jill and Peter are at the newsstand.
Jill is getting some cigarettes Jill is getting some cigarettes
and some gum. and some gum.
Peter is only getting some Peter is only getting some
MAGAZINES. MAGAZINES.

Displays were constructed for each test item Figure 5.2). Each display had a
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Figure 5.2 Experiment 4 example display.

target referent corresponding to the target word (magazines), a competitor in the
same phonological cohort as the target (magnets), and two unrelated distractors
(scissors, lamps). All display referents were compatible with the wide context for
that item, while only the target referent was compatible with both the wide and
narrow contexts.

Procedure

Participants heard each experimental item in one of the eight conditions shown in
Table 5.1. The experimental trials were interspersed with 53 filler trials designed
to minimize statistical regularities in the materials. The discourses were recorded
by a native speaker of American English. The experiment began with four practice
trials.

The procedure was the same as in Experiments 1-3. Participants heard the first
context sentence (“Jill and Peter are at the newsstand”), then the second (“Jill wants
to buy some cigarettes and some gum”). Finally, they heard the target sentence
(“Peter only wants to buy some magazines”) as four pictures were displayed on the
screen . Participants were instructed to click on the item(s) that the person in the
target sentence wanted to buy.
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5.2.2 Results and discussion

As in Experiment 2, three time windows were designated which were anchored
to the onsets or offsets of relevant linguistic events. The initial window spans the
500 ms before the onset of the focus particle, representing the earliest segment of
the trial, when the visual display and the initial word in the auditory stimulus are
available to the listener. The early window starts at the onset of âĂIJonlyâĂİ ends
at the onset of the target word (spanning on average 918 ms). The late window
extends from the onset of the target word to 500 ms after the onset of the target
word.

Figures 5.3-5.4 show the proportion of target fixations (out of target and com-
petitor fixations) for the Wide context, Mention and No mention conditions, respec-
tively. Figures 5.5-5.6 show the corresponding Narrow context conditions. Time is
aligned to the onset of the target word.

The first prediction was that the target referent would be more easily identified in
Narrow context/Novel conditions than in Wide context/Novel conditions. Because
I hypothesized that the source of this preference is domain-general goal-directed
processing, I expected to observe this facilitation whether or not the discourse con-
tained the particle only. This is exactly the pattern we observe: there is a general
advantage for targets in Narrow contexts compared to Wide contexts, beginning in
the 200-400 ms window after the average onset of the verb in No-only conditions
(t=8.05, p <0.0001), and in the 200 ms after the average particle onset in Only con-
ditions (t=7.57, p <0.0001). Figure 5.7 shows the proportion of target fixations in
the No only, No mention, Narrow context and No only, No mention, Wide context
conditions. The contrasts remain reliable at least until 200 ms after the onset of
the target word, when fixations converge on the target referent in every condition.
The Narrow context advantage cannot easily be attributed to lexical priming from
recent discourse content, since the targets were discourse-new, and associated with
mentioned items by virtue of the situational goal alone.

Secondly, I hypothesized that there would be an advantage for targets in Nar-
row context/Novel discourses relative to targets in Mention discourses, based on
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Figure 5.3 Experiment 4 Results, Wide context, Mention condition: proportion
target fixations. (The vertical lines indicate, from left to right: the average onset of
target sentence, the average onset of the focus particle (or auxiliary verb in No only
conditions), and the onset of the target word.)
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Figure 5.4 Experiment 4 Results, Wide context, No mention condition: proportion
target fixations.

the observation (Experiment 2, and the sentence completion experiment described
in Chapter 3) that comprehenders generally expect upcoming content to be novel in
unmarked discourses, as long as it is conceptually similar to recent discourse con-
tent. In No-only, Narrow context conditions, there was an advantage for Novel over
Mentioned targets, already reliable in the 400-200 ms prior to the average onset of
the auxiliary verb (t=4.92, p <0.0001); the proportions of target fixations for these
conditions are shown in Figure 5.8. This difference decreases between the onset of
the auxiliary and the onset of the target word, and by target onset the Novel targets
no longer have an advantage over Mentioned targets.

The Only conditions patterned differently, as expected based on Experiments
1 and 2, which showed that only imposes strong discourse dependence which is
especially sensitive to explicitly mentioned discourse content. Two contrasts are
relevant. First, there is an early effect parallel to what is observed in the No-only

conditions: targets in Narrow context/Novel discourses had a slight advantage over
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Figure 5.5 Experiment 4 Results, Narrow context, Mention condition: proportion
target fixations.
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Figure 5.6 Experiment 4 Results, Narrow context, No mention condition: propor-
tion target fixations.

targets in Mention discourses, beginning in the 200-400 ms interval after the onset
of the focus particle (t=8.00, p <0.0001). This difference remains reliable until the
onset of the target word, and represents the general expectation for discourse-new
material; Figure 5.9 shows the proportions of target fixations for these conditions.
However, the contrast then changes direction, such that fixations to mentioned tar-
gets exceed fixations to novel (Narrow context) targets, beginning in the 200-400
ms interval after the onset of the target word (t=7.07; p <0.0001). This replicates
the mention bias associated with only observed in Experiments 1-3.

The marked difference between the pattern of Narrow context/Novel fixations
in Only and No-only discourses illustrates another interaction between general dis-
course processing biases and specific biases triggered by the presence of a focus
operator. As noted in the discussion of Experiment 2, there appears to be a general
preference for discourse new material — in the absence of only, this is observable
in Experiment 4 as a slight advantage for Narrow context/Novel targets over Men-
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Figure 5.7 Experiment 4 Results, No mention, No only conditions: proportion
target fixations.

Figure 5.8 Experiment 4 Results, No only, Narrow context conditions: proportion
target fixations.
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Figure 5.9 Experiment 4 Results, Only, Narrow context conditions: proportion
target fixations.

tioned targets. However, when only is present, this general novelty bias is counter-
acted by the mention bias associated with only. Thus, Narrow context/Novel targets
have a more modest advantage over Wide context/Novel targets than in the No-only

conditions, and the Mention-Only effect is perhaps even earlier than it appears, if
what is observed is a residual advantage after the novelty bias is taken into account.

Collectively, these results provide support for the idea that discourse processing
is constrained by comprehenders’ knowledge of situation types, and of discourse
continuations that are more or less likely given the goal in a particular situation.
Adopting such an explanation as the underlying motivation for various forms of
discourse dependence has the advantage that a very general mechanism can account
for how such biases are learned. For instance, a comprehender’s knowledge about
the meanings and uses of lexical items is accumulated over instances of using and
understanding those lexical items, in the same way that her experience with various
situation types in the world will shape her cumulative knowledge about events,
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goals, and outcomes that are likely to cooccur in those situations.

5.3 From discourse content to discourse structure

The current experiment together with the experiments presented in Chapters 3-4
suggest a functional construal of discourse dependence, where linguistic domain
restriction is related to goal-oriented processing strategies seen in other linguistic
and non-linguistic domains. We might even view it as the result of grammaticizing
a preexisting, general-purpose processing strategy, though testing the empirical pre-
dictions of such a hypothesis are outside the focus of this dissertation. Though em-
pirical testing of this hypothesis remains a challenge for the future, there is clearly
potential for developing specific and testable predictions from an account of dis-
course processing that unifies lexical, conceptual/semantic, and situation-specific
effects under the umbrella of goal-directed processing. For example, the extent to
which a comprehender uses information from a specific domain to predict how
a discourse will unfold will likely depend on that individual’s expertise in that
domain. Consider, for example, the amount of cumulative experience a graduate
student has with completing, turning in, creating and grading problem sets, com-
pared to how much experience he has with an unfamiliar activity like book binding.
This means that situation-based inferences in discourse processing will vary with
the particular body of experiences an individual has. While knowledge of lexical
meanings will be much more stable from individual to individual within the same
language, lexical (or other grammatical) biases may also vary in strength based on
an individual’s experience with certain lexical classes or construction types.

From the perspective just described, we can view focus operators like only and
also as representative of a linguistic class sharing a similar function. Here, the
larger linguistic class is the family of focusing devices, which highlight lexical and
structural dependencies in discourse.

As alluded to earlier in this chapter, an important function of such focusing
devices is to make the goal structure or topic structure of a discourse more visible.
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Chapter 6 investigates a couple of areas where focusing devices make contact with
structural aspects of the linguistic context, further illustrating that discourses are
organized in terms of (possibly abstract) goals, and that processing is facilitated
when linguistic devices (such as focus and presupposition) reinforce the structure
of a discourse.
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6 Discourse structure

6.1 Structuring discourses

There is ample evidence that discourse meaning cannot be adequately described
using just the machinery of subsentential semantics and syntax. It is especially
notable that research on discourse structure has been driven by different motivations
and conducted using very different methodologies in neighboring fields of study.
There is a rich history of research on narrative and text processing in psychology
(Levin and Moore, 1977; Kintsch and van Dijk, 1978; Beaugrande and Colby, 1979;
Schank et al., 1982; van Dijk and Kintsch, 1983; Morrow, 1985; Gee and Grosjean,
1984; Graesser and Singer, 1994; Simner and Pickering, 2005) as well as artificial
intelligence and machine learning (e.g. Hayes, 1977; Cohen and Perrault, 1979;
Litman and Allen, 1987; Hovy, 1993). A temporally parallel development moved
formal linguists from a static view of sentential meaning toward context-update
models of discourse, which take into account the sensitivity of linguistic meaning
to a representation of the context that continually updates as a discourse progresses
(Heim, 1982; Groenendijk and Stokhof, 1984; Kamp and Reyle, 1993).1

Importantly for current purposes, discourse factors have been shown to clearly
influence interpretation in language processing. Explanations of coreference and

1See also Hintikka (1976); Lewis (1979) for early work on dialogue/discourse-based approaches
to meaning.
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binding (Grosz et al., 1995; Stevenson et al., 2000; Arnold and Griffin, 2007), syn-
tactic ambiguity resolution (Frazier and Clifton Jr., 1996; Traxler et al., 1998; van
Berkum et al., 1999; Hemforth et al., 2000), and ellipsis (Kehler, 2000; Ginzburg
and Sag, 2000; Cooper and Ginzburg, 2002; Frazier and Clifton Jr., 2006; Kim and
Runner, 2009) (among other phenomena) have appealed to properties of discourse
relations or structures when interpretations vary in a way that syntactic or semantic
properties cannot reliably predict.

This chapter presents further evidence for the relevance of discourse structure
in language comprehension, situating it in the discussion of goal-oriented process-
ing from the previous chapter. First, in Section 6.2, I briefly describe some of the
prominent linguistic approaches to discourse structure, highlighting relevant differ-
ences between theories. Section 6.3 reviews some recent studies on ellipsis, which
provide evidence for discourse relations. Section 6.4 presents a final set of exper-
iments which, together, go beyond discourse relations to provide evidence for a
hierarchical representation of discourse organized in terms of question structure.

6.2 Linguistic approaches to discourse structure

The major approaches to discourse structure differ along two dimensions that are
relevant here. First, approaches differ in the types and number of relations that can
hold between discourse units. In a number of prominent theories, the bulk of the
explanatory work is done by a (presumably universal) limited inventory of discourse
relations (Hobbs, 1979; Mann and Thompson, 1988; Kehler, 1995, 2002; Knott and
Sanders, 1998; Wolf and Gibson, 2005).2 While none of these theories in principle
disallows structured representations of discourse, the emphasis remains on linear
relations between adjacent segments (Figure 6.1).3

2See Sanders et al. (1992, 1993) for a taxonomy of coherence relations in terms of a small set of
cognitive primitives, such as causality.

3This is primarily in reference to the coherence relations described in Hobbs (1979) and Kehler
(2002). Rhetorical Structure Theory (Mann and Thompson, 1988) features both a large inventory
of relations and the possibility of forming dependencies between non-atomic discourse constituents,
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Figure 6.1 Linear representation of discourse relations.

Existing approaches also differ in the extent to which discourse representations
encode hierarchical and/or non-local structural relations among discourse units (Mc-
Keown, 1985; Polanyi and van den Berg, 1996; Webber and Joshi, 1998; Asher
and Lascarides, 2003). These theories typically also feature an inventory of pos-
sible relations, but the characterizations of different relations include reference
to their structural properties; for example, Narration is a coordinating relation in
Segmented Discourse Representation Theory (Asher and Lascarides, 2003), while
Topic is a subordinating one. Of primary importance here is that such structure-
based theories attempt to explain what makes larger pieces of discourse cohere, by
making reference to organizing principles like topichood.

A subclass of structure-based theories that emphasizes a particular organizing
principle is the question-based theories of discourse, such as Roberts (1996)’s Ques-
tion Under Discussion framework (also: Grosz and Sidner, 1986; van Kuppevelt,
1995; Büring, 2003; Farkas and Bruce, 2009; Ginzburg, 2012). These approaches
have in common the claim that discourses are organized around (often implicit)
questions, or to use more general language, goals. A contribution to a discourse
is appropriate, or coherent, if it provides a partial answer to the question of the
current discourse; because partial answers include answers to sub-questions (and
sub-sub-questions), discourse representations are inherently hierarchical (as illus-
trated in Figure 6.2). These approaches constitute a type of structure-based theory,
but importantly adopt a view that questions (or goals) are what organize discourses.

producing hierarchical discourse structures.
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Figure 6.2 Hierarchical representations of discourse.

6.2.1 Processing consequences of discourse relations

A separate body of work in language processing collectively shows that discourse
comprehension is influenced by aspects of discourse structure that go beyond sentence-
level syntax and semantics. Studies in text processing (Sanders et al., 1992; Mur-
phy and Shapiro, 1994, among others) demonstrated that memory for discourses
is enhanced by integrating a text into a larger discourse structure, and by manip-
ulating the task associated with reading a text, suggesting that the comprehension
of discourse content is affected by goal structure during memory encoding. In ad-
dition, the ability to detect contradictions, anomalies, and inconsistencies relative
to discourse-level inferences is one of the signatures of depth of comprehension
(Glenberg et al., 1982; Otero and Kintsch, 1992; Graesser and McMahen, 1993).

In online discourse processing, reading times show facilitation when a discourse
resolves in a way that is expected based on prior discourse content or structure (for
example, the discourse sets up an expectation for a causal continuation), and slow-
downs when the actual continuation is an unexpected one. Bicknell and Rohde
(2009) showed in a reading time study that comprehension in sentences containing
ambiguously-attached relative clauses is influenced by the discourse relation that
holds between the matrix and subordinate clauses.4

In language production, as well, language users appear to keep track of infor-

4For related studies on discourse effects in clause-level processing, see Millis and Just (1994);
van Berkum et al. (1999); Roland et al. (2008); Rohde et al. (2011).
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mation related to discourse relations, and use that information to guide subsequent
productions. For example, Simner and Pickering (2005) showed in a story con-
tinuation study that narratives containing information about the cause of an event
generate more continuations related to consequences of the event, and narratives
containing information about an event’s consequences are followed by more contin-
uations related to the event’s cause. Rohde (2008) (also Rohde et al., 2007; Kehler
et al., 2008) show similar effects in sentence completion studies, where pronominal
reference was influenced by the discourse relation that linked the clause containing
the pronoun and the antecedent clause.

The following section reviews a set of behavioral experiments on verb phrase
ellipsis, which provide additional evidence for discourse coherence relations by
showing how they interact with grammatical constraints. Building on this, the sub-
sequent section presents a set of experiments which support a discourse representa-
tion that encodes not only coherence relations, but also structural information that
is hierarchical in nature.

6.3 The syntactic context and discourse relations

This section takes a short detour into the realm of ellipsis, a related focusing device
that shows sensitivity to structural aspects of the discourse context. There is a long
history of research on structural parallelism in ellipsis. In sentences containing
various types of ellipsis — like VPE (1-a), sluicing (1-b), pseudogapping (1-c),
comparative deletion (1-d) — the elided phrase can only be understood as having
the meaning of a syntactically matching phrase of the same category which appears
elsewhere in the sentence or discourse (the antecedent).

(1) a. Jill [made fun of Abby], and Matt did [______], too.
b. [The department really wanted to hire a psycholinguist straight out of

grad school], but I don’t remember who [______].
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c. Sameer [picked out] all the red jelly beans, and Justin did [______] the
purple ones.

d. Jane [smokes more cigarettes per day] than Nate does [______].

In particular, the elided material can’t be construed as something else; for exam-
ple, (1-d) cannot mean that Jane smokes more cigarettes per day than Nate drinks
cups of coffee. While the exact nature of the similarity that must obtain between
antecedent and elided clause has been long debated, the mere fact of a missing
constituent whose interpretation depends on the immediate syntactic environment
strongly suggests that the representation of the linguistic context relevant for in-
terpreting such sentences encodes structural information. (Though see Dalrymple
et al., 1991; Hardt, 1993, 1999, for arguments against such an account.)

Some of the earliest accounts propose that syntactic identity must hold either
at surface structure or logical form for VP ellipsis to be well-formed (Sag, 1976;
Williams, 1977; Sag and Hankamer, 1984; Hankamer, 1979; Tancredi, 1992; Wilder,
1995). More recent work (Kennedy and Merchant, 2000; Kennedy, 2003; Kobele,
2006; Arregui et al., 2006; Merchant, 2008) has taken up versions of syntactic iden-
tity as well. A strict syntactic identity condition accounts for the unacceptability of
(2-b), where the antecedent and ellipsis site differ in voice, relative to its matched
counterpart (2-a).

(2) a. Sameer invited Neil to the party, and Judith did, too.
b. Sameer invited Neil to the party, and Lauren was, too.

What syntactic theories have in common is the assumption that sentences like those
in (2) have structured representations, and ellipsis resolution involves identifying a
syntactic unit of the same type and structure as the elided phrase. As illustrated in
Figure 6.3, voice mismatch between the only available verb phrase and the elided
phrase is predicted to fail.

In Kim and Runner (2011) (see also Kim and Runner, 2009; Kim et al., 2011),
we used magnitude estimation (Bard et al., 1996) to establish a baseline pattern of
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Figure 6.3 Structural identity in VP ellipsis.
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syntactic dependence for different kinds of syntactic mismatch (voice mismatch,
as illustrated by (2-b), and category mismatch, where the antecedent for ellipsis
was either a nominal or an adjectival phrase). As predicted by syntactic identity
accounts of ellipsis, instances of VP ellipsis where the antecedent was not a perfect
structural match for the elided VP were degraded relative to structurally matching
instances of ellipsis.

This mismatch effect was only observed when there was ellipsis in the second
conjunct — in non-elliptical controls (conjoined clauses that were either syntacti-
cally matched or mismatched), structural mismatch did not significantly degrade
acceptability. This suggests that sensitivity to syntactic parallelism reflects a con-
straint on VP ellipsis, not a general prohibition on syntactic mismatch in coordinate
structures. We can see VP ellipsis as analogous to focus particles like only or also in
imposing a specific kind of discourse dependence on the sentences that host them.

Importantly for the current discussion, Kim and Runner (2011) further demon-
strated that the structure dependence associated with VP ellipsis interacts with dis-
course coherence relations. Kehler (2000, 2002) has argued that syntactic mismatch
effects associated with VP ellipsis should be limited to cases where the conjuncts
are in particular discourse relations. Specifically, Kehler claims that the sensitivity
to syntactic parallelism should be restricted to instances of the Resemblance rela-
tion (illustrated in Figure 6.4), and that changing the coherence relation to one that
doesn’t depend on syntactic parallelism, like Cause-Effect, should eliminate effects
of mismatch. Instead, clauses related by a Cause-Effect relation are hypothesized to
resolve ellipsis through an alternate mechanism like higher-order unification (Dal-
rymple et al., 1991) (illustrated in Figure 6.5).

(3) a. Sameer invited Neil to the party because Judith did.
b. Neil was invited to the party by Sameer because Lauren was.

(4) a. Sameer invited Neil to the party because Lauren was.
b. Neil was invited to the party by Sameer because Judith did.
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Figure 6.4 Syntactic mismatch in Parallel discourses.

Figure 6.5 Higher-order unification in Cause-Effect discourses.
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Kim and Runner (2011) tested Kehler’s predictions, and found that, indeed, el-
liptical sentences featuring Cause-Effect relations (signaled by a causal connective
such as “so” or “because”) were less sensitive to syntactic mismatch than were el-
liptical sentences featuring Resemblance relations (signaled by parallel connectives
such as “and” or “but”). In addition to the mismatch effect being greater for Re-
semblance than for Cause-Effect, the Ellipsis-Mismatch interaction was stronger
for Resemblance than for Cause-Effect relations. In short, the syntactic condition
on VP ellipsis seems to be more or less strictly enforced depending on the discourse
relation that connects the two clauses in question — compatible with a gradient ver-
sion of Kehler’s account, where the syntactic and semantic ellipsis resolution mech-
anisms are weighted probabilistically. The fact that discourse coherence relations
modulate sensitivity to a grammatical constraint imposed by a specific construction
implies that comprehenders keep track of such information as part of their repre-
sentation of the discourse context. These findings further support existing work
showing that discourse connectives influence comprehenders’ ongoing interpreta-
tions of the discourse (Kaiser, 2009).

6.4 Hierarchical structure in discourse

The studies described in Section 6.3 demonstrate that the interpretation of sequences
of discourse units is sensitive to the coherence relation connecting them. To the ex-
tent that understanding discourse relations draws on knowledge about situations and
outcomes in the world (e.g. knowledge about causality, comparison, similarity), the
fact that discourse-level inferences can dampen effects of syntactic constraints can
be seen as an instance of pragmatic inferences overriding a grammatical constraint
associated with a construction.
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6.4.1 Experiment 5: Presupposition and focus in lengthier dis-
courses

Sentences with also (5-a) are standardly assumed to entail their propositional con-
tent (5-b) and presuppose a distinct proposition which differs from the sentence’s
propositional content in the value of the focused constituent (Horn, 1969; Kart-
tunen and Peters, 1979; Rooth, 1985; Atlas, 1991). That is, at least one alternative
in A (5-c) is true, where the alternatives are contextually restricted as discussed in
Chapter 4.

(5) a. Andy also bought some NECTARINES.
b. Andy bought some nectarines.
c. A = {Andy bought bread, Andy bought some celery, Andy bought a

croissant, ...}

Thus, the discourse-final sentence (6-f) entails that Andy bought nectarines and pre-
supposes that he bought something other than nectarines. If not already contextually
entailed, presuppositions must be accommodated (Lewis, 1979) as background.

(6) a. The roommates often go to the farmer’s market together.
b. Beth always buys bread.
c. Andy usually buys some celery.
d. His doctor told him he needs to eat more vegetables.
e. Today Andy treated himself to a croissant.
f. He also bought some NECTARINES.

From the point of view of processing, readers have been shown to experience pro-
cessing difficulty at the presupposition trigger if the presupposed information has
not been processed earlier in the discourse (Moulton, 2006; Schwartz, 2007). The
trigger also can be viewed as forming a dependency with the discourse content that
satisfies the presupposition, analogous to filler-gap or anaphoric dependencies (see
e.g. van der Sandt, 1992). To investigate whether processing trigger-dependencies
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is constrained by locality in the way that other sentence-level dependencies are
(Hawkins, 1994; Gibson, 2000), I conducted two questionnaire studies and one
visual world eye-tracking study. An additional goal of these experiments was to de-
termine whether the relevant sense of locality is linear distance or distance relative
to hierarchically-structured discourse constituents (Webber and Joshi, 1998; Asher
and Lascarides, 2003).

Experiments 5a and 5b asked whether comprehenders are sensitive to locality
for presupposition-satisfying dependencies. Since also presupposes only that some
other alternative (of the form Andy bought x) is true, it might not matter to com-
prehenders where the content satisfying this presupposition occurs in the preceding
discourse. If locality does matter to comprehenders, we can ask whether linear dis-
tance matters, or distance measured with respect to hierarchically-structured con-
stituents.5

Experiment 5a tested discourses like (6), in which both linear and hierarchical
locality predict the final sentence is most easily interpreted as “Andy bought nec-
tarines and a croissant,” where “Today Andy treated himself to a croissant” is lin-
early closest to, and in the smallest discourse constituent containing the trigger also

(Figure 6.6 gives a hypothetical structured representation of the discourses tested
in Experiment 5a; tree structures are modeled after Roberts (1996) and Büring
(2003)).

Experiment 5b tested discourses like (7). If dependencies minimize linear dis-
tance, (7-e) should show the same interpretive bias as in (6-f), yielding an inter-
pretation where Andy bought nectarines and croissants. However, if locality is de-
fined hierarchically (as depicted in Figure 6.7), the difference in discourse structure
between (6) and (7) should yield different interpretations: the closest dominating
discourse node is the discourse-initial topic (7-a) for (7-e), but is discourse-medial
for (6-f).

5For purposes of this study, I make the simplifying assumptions that sentences are atomic dis-
course units — i.e. they are not further decomposed, and that they are related to each other by a finite
set of discourse connectives, which often but not always correspond to natural language connectives.
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Figure 6.6 Discourse tree for Experiment 5a.
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(7) a. The roommates went to the farmer’s market together.
b. Beth bought some bread.
c. Frank bought some carrots.
d. When his girlfriend is there, she always gets some croissants.
e. Andy also bought some NECTARINES.

Figure 6.7 Discourse tree for Experiment 5b.

Method

Participants. Twenty native English speakers recruited via Amazon Mechanical
Turk participated in Experiment 5a; a separate twenty participated in Experiment
5b. Compensation depended on how quickly each participant completed the study,
averaging a rate of $5.00 per hour.

Materials. The materials for Experiment 5a consisted of ten discourses like (6).
In each six-sentence discourse, the first sentence introduced the discourse topic,
the second and third sentences introduced two characters, and the remaining three
sentences continue being about the second character. The discourse-final sentence
features also. Participants were instructed to indicate their interpretation of the final
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sentence in the context of the entire discourse by choosing one of four responses
provided. An example of the response types is given in (8), for the discourse in (6).

(8) a. LOCAL INTERPRETATION:
Andy bought some nectarines and a croissant.

b. INTERMEDIATE INTERPRETATION:
Andy bought some nectarines, a croissant, and some celery.

c. GLOBAL INTERPRETATION:
Andy bought some nectarines, a croissant, some celery, and some bread.

d. FALSE INTERPRETATION:
Andy bought a croissant, some celery, and some bread.

The labels for the response types indicate either the distance spanned by the dis-
course content interpreted as the presupposition (LOCAL, INTERMEDIATE, GLOBAL),
or that the interpretation is one that makes the discourse-final sentence false (FALSE).6

For reference, Table 6.1 shows how the response types for Experiments 5-6 com-
pare with respect to linear and structured locality.

The materials for Experiment 5b consisted of six discourses with the same form
as (7). In each five-sentence discourse, the first sentence introduced the discourse
topic, the second and third sentences introduced two characters, the fourth sentence
elaborated on the third sentence, and the final sentence introduced a third character.
As in Experiment 5a, the discourse-final sentence contained also, and participants
indicated their interpretation in the context of the discourse by choosing one of four
responses. An example of the response types is given in (9), for the discourse in
(7).

(9) a. LINEAR LOCAL INTERPRETATION:
Andy bought some nectarines and some croissants.

6Note that because the subject of the final sentence in (6) is a pronoun, it is incompatible with
the prosodic pattern associated with subject focus. This is not the case for the discourses used
in Experiment 5b (7), only responses compatible with direct object focus were available in that
experiment.
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Table 6.1 Response types, Experiments 5-6.

Experiment Response type Linear locality Structured locality

5a

Local local local
Intermediate non-local (non-constituent)
Global non-local non-local
False

5b
Linear local local (non-constituent)
Intermediate non-local (non-constituent)
Structured local non-local local

6

Linear superset local (non-constituent)
Structured superset non-local local
Mentioned (false)
Mentioned-subset (false)
Novel (presupposition failure)

b. INTERMEDIATE INTERPRETATION:
Andy bought some nectarines, some croissants, and some carrots./
Andy bought some nectarines and some carrots.7

c. STRUCTURED LOCAL INTERPRETATION:
Andy bought some nectarines, some carrots, and some bread.

As explained above, the discourses in Experiment 5b were designed to pit linear lo-
cality (represented by the LINEAR LOCAL interpretation) against structured locality
(represented by the STRUCTURED LOCAL interpretation). The INTERMEDIATE in-
terpretation is analogous to the INTERMEDIATE interpretation in Experiment 5a:
the discourse content included in the presupposition is more than just the most re-
cently mentioned item, but less than the entire set of mentioned items.

7Within the intermediate interpretations, half were intermediate with respect to prior mention
(Andy bought some nectarines, some croissants, and some carrots), and half were intermediate with
respect to the situation model (Andy bought some nectarines and some carrots) — these differed
only in that the latter excludes items inconsistent with the situation model of the events described
(i.e. the content of the fourth sentence is excluded since it does not describe an actual event). The
two intermediate response types did not differ from each other, so they are collapsed here for ease
of presentation.
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Results and discussion

The results of Experiments 5a and 5b support a structured view of discourse repre-
sentations, rather than one that encodes only linear distance spanned by discourse
dependencies. In both discourse types, comprehenders interpreted the material in-
troduced in the smallest discourse unit dominating the sentence with the trigger as
the presupposed content. For Experiment 5a (6), this corresponds to the interpreta-
tion where Andy is understood to have gotten nectarines and a croissant. Figure 6.8
shows the proportions of responses of each type.

Figure 6.8 Experiment 5a Results: proportion of responses.

Pairwise comparisons showed that all pairs except for the Global and False re-
sponses differed in the frequency of responses. (Table 6.2).

Table 6.2 Experiment 5a Pairwise comparisons of response types.

Contrast χ2 p
Local>Intermediate 34.04 < 0.0001

Local>Global 104.34 < 0.0001
Local>False 131.03 < 0.0001

Intermediate>Global 28.45 < 0.0001
Intermediate>False 51.07 < 0.0001

Global>False 8.33 < 0.005
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For Experiment 5b (7), interpreting the material introduced in the local dis-
course unit as the presupposition corresponds to the interpretation where Andy is
understood to have gotten every item mentioned in the prior discourse. The propor-
tions of responses of each type are shown in Figure 6.9.

Figure 6.9 Experiment 5b Results: proportion of responses.

Pairwise comparisons for the three response types showed that all responses
were significantly different from each other (Table 6.3). In particular, there was
a significant number of structured-local responses (t=9.51, p < 0.0005), despite
the fact that this interpretation violates strict linear locality; by contrast, the global
responses in Experiment 5a did not differ significantly from zero (t=1.82, p = 0.1).

Table 6.3 Experiment 5b Pairwise comparisons of response types.

Contrast χ2 p
LinearLocal>Intermediate 16.49 < 0.0001

LinearLocal>StructuredLocal 4.0 < 0.05
Intermediate<StructuredLocal 4.83 < 0.05

As in Experiment 5a (Figure 6.8), linear-local responses predominated. This
is particularly striking, considering that this interpretation is not even consistent
with the situation model comprehenders must construct to interpret the discourse
(in the example discourse in (7), no croissants were purchased in the sequence of
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events described up to the target sentence). To the extent that reasoning is required
to suppress readings that are inconsistent with the situation model, this result may
reflect the intrusion of a situation-inconsistent reading due to low-level pressure to
satisfy a presupposition with the closest available material.

Turning to the structured-local responses, note that the advantage over either
of the intermediate responses contrasts strikingly with the pattern of responses in
Experiment 5a, where intermediate responses reliably exceeded global responses.
Since the structured-local responses represent maximal linear distance, this contrast
goes against any linear distance minimization constraint. The fact that either the
linear-local or structured-local response was chosen more often than either of the
intermediate responses suggests that there is both a pressure to minimize linear
distance and a bias toward local interpretations that respect discourse units (though
in the aggregated data we cannot tell whether both constraints were respected by all
participants, or whether participants respected either linear or structured constraint).

Within the relevant local discourse constituent, exhaustive interpretations were
preferred to restrictive ones: comprehenders resisted distinguishing among dis-
course units with the same hierarchical status. That is, they preferred to inter-
pret sentence (7-e) as meaning that Andy bought all the items mentioned in the
discourse, as opposed to e.g. carrots, croissants and nectarines (but not bread).
Together, Experiments 5a and 5b provide preliminary offline data suggesting that
comprehenders are sensitive to structured discourse representations, and may sac-
rifice strict linear locality in favor of preserving discourse “constituents” (discourse
units that exhaustively share an immediately dominating node).

6.4.2 Experiment 6: Competing interpretations of presupposi-
tion

Experiment 6 tracks the timecourse of presupposition resolution in discourses con-
taining also. In light of the results of Experiment 5b, which implicates both linear
and structural locality constraints, the current study asks whether competition be-
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tween multiple possible interpretations of a presupposition is observed online, and
additionally, whether there is evidence of a bias to preserve discourse constituency
when constituency-preserving and constituency-violating interpretations are avail-
able.

Method

Participants. Twenty-seven undergraduate students from the University of Rochester
participated in Experiment 6. Participants were recruited from introductory Lin-
guistics courses and flyers posted on the university campus, and were paid $7.50
per session. All participants were native speakers of American English, and had
normal or corrected-to-normal vision.

Materials, design and procedure. In a Visual World eye-tracking experiment (like
those described in Chapters 3-5), comprehenders heard discourses like (10). Exper-
imental trials were interspersed with filler trials, which featured similar discourses
without also in the target sentences. A display appeared with the final sentence,
and participants’ eye movements were recorded as they clicked on e.g. “what Andy
got.”

(10) a. The roommates went to the farmer’s market together.
b. Beth bought some bread.
c. Frank bought some carrots and some apples.
d. Andy also got some NECTARINES.

All displays contained at least one subset of mentioned items (11-a)-(11-b) and one
set of all discourse-new items (11-c). In addition, the displays included one of the
following: a superset of locally-mentioned items in terms of linear distance (Linear-

local display, (11-d)), a superset of locally-mentioned items in terms of structured
discourse constituency (Structured-local display, (11-e)), or both linearly and struc-
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turally defined supersets (Competition display; (11-d)-(11-e)).8 If comprehenders
construct and use hierarchical constituent structures online to constrain presupposi-
tion satisfaction, we expect a preference for the structured superset, which respects
discourse constituency but violates linear locality, over the linearly defined super-
set, which minimizes linear distance, but breaks up a discourse constituent. The
discourse trees for the interpretations corresponding to the linear and structured
superset responses are shown in Figure 6.11.

(11) a. subset of mentioned (carrots, apples)
b. subset of mentioned (apples)
c. all novel (nectarines)
d. superset of mentioned (linear) (carrots, apples, nectarines)
e. superset of mentioned (structured) (carrots, apples, bread, nectarines)

Participants saw five tokens of each combination of display type (Linear-local,
Structured-local or Competition) and discourse type (Also or No-also), yielding
a total of 30 experimental trials. These were interspersed with 68 filler trials design
to minimize statistical regularities in the materials. The trials were presented in a
random order generated on each run of the experiment. The 98 trials were preceded
by four practice trials.

The procedure was as described for Experiment 1.

Results and discussion

Because one of the objectives of Experiment 6 was to observe participants’ behavior
when more than one viable interpretation is available, I will analyze data and eye
movements, and when appropriate, eye movements contingent on response.

8In order to minimize differences in complexity among display quadrants, each quadrant con-
tained 6-8 objects, regardless of the number of object types present. For example, a subset quadrant
would have 6-8 objects of the same type (e.g. apples), while a superset quadrant might have two of
each of four object types (e.g. carrots, apples, bread, nectarines).
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Figure 6.10 Experiment 6 display types. Clockwise: Linear-local, Structured-
local and Competition displays.

Figure 6.11 Discourse tree representation of linear-local and structured-local in-
terpretations.
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Looking first at the Competition display condition, we can see that both of the
superset interpretations (linear local or structured local) are possible interpretations
of the target sentence: when both interpretations are available in the display, re-
sponses are split (albeit unevenly) between the two superset types (Figure 6.12). In
fact, with an online interpretation task, we see a pronounced bias in favor of the
structured local interpretation; this contrasts with the offline responses in Experi-
ment 5b, where linear local interpretations predominated (Figure 6.9).

Figure 6.12 Experiment 6 Results, Proportions of responses, by display type.

The eye movement data also suggest that the two superset interpretations remain
in competition after other options have been ruled out, and in fact well after the
offset of the target word. Figure 6.13 shows the proportion of fixations for the
Competition display condition; Figures 6.14-6.15 break the data down by response
type: Figure 6.14 represents trials where the participant chose the structured local
interpretation, and Figure 6.15 represents trials where the linear local interpretation
was chosen. When the structured interpretation was chosen (Figure 6.14), fixations
to the linear superset reliably exceed fixations to the subset referent in the 400-600
ms window after the target word onset (t=2.81, p<0.05), and this difference persists
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at least until the 1800-2000 ms window — well after the offset of the target word.
When the linear interpretation was chosen (Figure 6.15), fixations to the structured
superset exceed subset fixations beginning in the 1200-1400 ms window (t=2.13,
p <0.05); this difference persists until at least 1800-2000 ms after target onset.

Figure 6.13 Experiment 6 Results, Competition display conditions (all response
types): Mean proportion of target fixations. (Dotted vertical line=average particle
onset; solid vertical line=target word onset.)

Despite the fact that both interpretations appear to be considered online, one in-
terpretation may be preferred over the other — this is suggested by the asymmetry
in response types in the Competition display condition: when both interpretations
were available in the visual display, participants chose the structured local interpre-
tation more often than they chose the linear local interpretation (Figure 6.12). This
reflects a preference for discourse constituency-preserving interpretation at the ex-
pense of minimizing linear dependency distance. To explore timecourse differences
between these two interpretations, we will look at the two conditions where only
one interpretation was available (Linear-only and Structured-only display condi-
tions).
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Figure 6.14 Experiment 6 Results, Competition display conditions (Structured lo-
cal responders): Mean proportion of target fixations. (Dotted vertical line=average
particle onset; solid vertical line=target word onset.)

Proportions of fixations for Linear-only and Structured-only display conditions
are shown in Figures 6.16-6.17. Target fixations from these two conditions (exclud-
ing the Competition conditions) were fitted using mixed-effect logistic regression
models in three analysis windows: the initial window spans the 500 ms before the
onset of “also,” the early window starts at the onset of the particle and ends at the
onset of the target word, and the late window starts at the target word onset and ends
500 ms later. The models included (1) Display type and (2) Time as fixed effects.
The model comparison procedure described in Section 3.2.2 was used to remove re-
dundant predictors from the models, and to determine the random effect structure.
The estimated model coefficients are shown in Tables 6.4-6.6 for the initial, early
and late analysis windows.

As can be seen both in the models in Tables 6.4 and 6.6, and by comparing the
fixation plots in Figures 6.16 and 6.17, there is no effect of Display type on target
fixations in the initial (500 ms preceding particle onset) or late (500 ms following
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Figure 6.15 Experiment 6 Results, Competition display conditions (Linear local
responders): Mean proportion of target fixations. (Dotted vertical line=average par-
ticle onset; solid vertical line=target word onset.)

Table 6.4 Experiment 6 Estimates of fixed effects, initial window.

TargetFix ∼ DisplayType + Time + State
+ (1+DisplayType|Participant)
+ (1+DisplayType|Item)

Estimate SE z p
Intercept -7.15 0.76 -9.40 < 0.0001

StructuredLocalDisplay 0.05 0.24 0.20 n.s.
Time -1.13 0.83 -1.37 n.s.
State 11.93 0.28 42.69 < 0.0001
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Figure 6.16 Experiment 6 Results, Linear-only display conditions: Mean propor-
tion of target fixations. (Dotted vertical line=average particle onset; solid vertical
line=target word onset.)

Table 6.5 Experiment 6 Estimates of fixed effects, early window.

TargetFix ∼ DisplayType + Time + State + DisplayType:Time
+ (1+DisplayType|Participant)
+ (1+DisplayType|Item)

Estimate SE z p
Intercept -6.67 0.37 17.85 < 0.0001

StructuredLocalDisplay 0.88 0.46 1.94 0.05
Time -0.36 0.97 -0.37 n.s.
State 12.01 0.23 51.64 < 0.0001

StructuredDisplay:Time 1.99 1.29 1.55 0.12



CHAPTER 6. DISCOURSE STRUCTURE 127

Figure 6.17 Experiment 6 Results, Structured-only display conditions: Mean pro-
portion of target fixations. (Dotted vertical line=average particle onset; solid vertical
line=target word onset.)

Table 6.6 Experiment 6 Estimates of fixed effects, late window.

TargetFix ∼ DisplayType + Time + State
+ (1+DisplayType|Participant)
+ (1+DisplayType|Item)

Estimate SE z p
Intercept -5.75 0.24 -24.11 < 0.0001

StructuredLocalDisplay 0.14 0.20 0.69 n.s.
Time 0.08 0.68 -0.11 n.s.
State 11.36 0.21 55.07 < 0.0001
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target onset) analysis windows. However, in the early window (particle onset to
target onset), there is a main effect of Display type: participants were more likely
to fixate the eventual superset target when the display provided only a structured-
local interpretation, relative to displays providing only a linear-local interpretation
(Table 6.5). The model also includes a positive Display type by Time which does
not reach significance. This asymmetry between two interpretations — both of
which are possible — is also reflected in response times. Participants were slower
to respond by mouse-click when they were choosing a linear interpretation than
when they were choosing a structured interpretation (Figure 6.18).9

Figure 6.18 Experiment 6 Results, Response times (mouse click), by response type
and display type.

These results suggest that the linear interpretation is dispreferred relative to the
structured interpretation, even when it is the only display item that satisfies the pre-
supposition of also. Figure 6.19 shows a structured representation of (10-d). Since
the linear and structured superset interpretations force the comprehender to inter-

9The rightmost bars in Figure 6.18 also show a numerical advantage for response times in the
Competition condition when the structured interpretation was chosen, compared to when the linear
interpretation was chosen.
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pret the immediately preceding sentence and the entire discourse, respectively, as
the presupposed material, this amounts to a preference for satisfying the presup-
position at the level of the smallest discourse unit containing the presupposition
trigger, regardless of linear distance.

Figure 6.19 Discourse tree for Experiment 6.

Together, the results of Experiments 5 and 6 suggest that, as in other domains
of processing, comprehenders favor local dependencies. However, we see evidence
both for locality defined by linear distance, and locality defined over hierarchical
discourse structures. I leave for further investigation the question of how these con-
straints play off against each other given factors such as whether multiple viable
interpretations are available, and whether the response measure is online. Exper-
iment 6 is also consistent with the findings of Experiments 1-4: also exhibits the
kind of discourse dependence we observe with only, but in a way that is sensitive to
the structural organization of the prior discourse.

Although the preceding discussion has characterized the salient interpretations
as differing in terms of whether they are based on linear or structured discourse
representations, the current data still allow for explanations that do not make ref-
erence to structured discourse representations. I outline one such account here, in
concluding the discussion of Experiment 6.

According to a view of sentence processing as cue-based memory retrieval
(Lewis and Vasishth, 2005; Lewis et al., 2006), each word triggers dependency
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formation with preceding material in the sentence. This prior material is retrieved
on the basis of associative cues, where retrieval cues of the current word partially
match the features of the material to be retrieved. For instance, a verb in a rela-
tive clause will trigger the retrieval of its argument, forming a syntactic dependency
between the elements underlined in (12).

(12) Sameer bought the book that Justin recommended.

Such an account might be able to account for the interpretive biases observed in
Experiments 5 and 6, if extended to discourse-level dependencies. Recall that there
was evidence for both an interpretation that satisfied the presupposition of also

using the closest available material, as well as an interpretation that satisfied the
presupposition with all the material in the prior discourse, going back to a local dis-
course topic. While the above discussion characterized the latter interpretation as a
structure-sensitive one, it might also be favored by associative cue-based retrieval.
The example discourse from Experiment 5b is repeated below; the material match-
ing the focus in grammatical function, syntactic category, and conceptual features
— candidates for retrieval by a cue-based retrieval mechanism — is underlined.

(7) a. The roommates went to the farmer’s market together.
b. Beth bought some bread.
c. Frank bought some carrots.
d. When his girlfriend is there, she always gets some croissants.
e. Andy also bought some NECTARINES.

The structured-local interpretation from Experiments 5 and 6 represents one where
all material (in the search window) is retrieved based on featural similarity with the
focused element.

The linear-local interpretation, on the other hand, is the interpretation that re-
trieves the minimal material from the prior discourse that is a partial featural match
with the focus — if search proceeds backward from the focused element, this will
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be material in the immediately prior sentence (in (7)). The data from Experiments
5 and 6 might be interpreted as an interplay between these two pressures — to max-
imize feature match with the dependency trigger, and to retrieve only as little as
necessary to form the dependency — rather than a difference in the discourse rep-
resentations underlying the salient interpretations. In future research, studying the
interpretations available in more complex discourses will help test the predictions
of these contrasting explanations where they diverge.

6.5 Discourse dependence and the function of focus

The experiments described in this chapter collectively show a cohesive pattern of
behavior in the interpretation of a linguistic class characterized by marked focus
properties. Ellipsis represents a family of constructions which, despite their differ-
ences, all function to highlight a way of contrasting adjacent clauses or sentences.
Different varieties of ellipsis indicate different alignments of focused material in
the clauses being contrasted. For example, VP ellipsis highlights either similarity
(13-a) or difference (13-b) between two arguments (bolded).

(13) a. Chris puts cream in her coffee, and/but Jane doesn’t [put cream in
her coffee].

b. Chris drinks her coffee black, and Jane does [drink her coffee black],
too.

Some researchers have pursued analyses of VP ellipsis that attempt to reduce ap-
parent syntactic effects to effects of focus alignment (Winkler, 1992; López and
Winkler, 2000; Kertz, 2008).

Analogously, the focus operators only and also represent a class of lexical items,
each of which enforces a particular dependency between the focus value it asso-
ciates with, and alternatives evoked by the content and structure of the prior dis-
course. Focus-sensitive particles and ellipsis thus constitute two subclasses of lin-
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guistic focusing devices which place additional restrictions on interpretation rela-
tive to sentences and discourses lacking these markers.
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7 Conclusion

7.1 Summary of findings

The research presented in this dissertation represents some initial steps toward ad-
dressing how language users infer appropriate interpretive alternatives in a given
discourse, given the information sources available to them in the linguistic and
non-linguistic context. Collectively, these findings demonstrate that interpretation
proceeds incrementally even when it takes the form of incrementally restricting
abstract alternatives based on prior linguistic context. Wherever possible, compre-
henders draw on prior lexical content and discourse structure to generate predictions
about both upcoming content and implicit alternatives.

Experiments 1 and 2 showed that listeners generate expectations about the up-
coming discourse based on the content of the preceding discourse, in a way that is
strengthened by the presence of the focus operator only. Thus, as previous research
has already shown, discourse-old/new status is something listeners keep track of,
and this information is among the cues listeners use to identify the alternatives re-
quired to interpret subsequent focus expressions. Additionally, Experiment 2 shows
differential patterns of effects for general discourse processing pressures and focus
operator-specific constraints.

Experiment 3 starts to pull apart the lexical contribution of particular focus-
sensitive operators from general contextual domain restriction, by comparing the
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behavior of only and also with respect to discourse mention. In doing so, it ad-
dresses how different sources of information give rise to (potentially divergent) ex-
pectations in discourse processing, and how these expectations combine to generate
predictions about how a particular discourse will continue. The fact that we ob-
serve both a general expectation for conceptually similar/coherent continuations in
unmarked discourse, and sensitivity to the explicit form of mentioned items in dis-
courses containing focus markers like only and also, suggests that comprehenders
keep track of both conceptual features and explicit form in their mental represen-
tations of the discourse. In addition, as shown by Experiments 5-6, understanding
a discourse involves keeping track of supra-sentential information about the rela-
tions among discourse units, and in larger discourses, the structural organization
of a sequence of discourse units. There are a number of additional questions that
I anticipate addressing moving forward. In concluding, I briefly describe some of
these issues.

7.2 Generality and automaticity

This set of results can be seen as lending empirical support to claims in the theoret-
ical semantics literature (see the discussion of conceptual covers in (Aloni, 2002;
Aloni et al., 2007)) that contextual restriction of e.g. quantifier domains and an-
swers to questions is best captured in terms of different ways of conceptualizing
a discourse. A question raised by this research is whether the mechanisms that
generate focus alternatives are actually more general-purpose, and responsible for
similar phenomena like quantifier domain restriction. Identifying the relevant alter-
native set and the relevant quantifier domain look like the same kind of problem:
given a context, a listener must find the relevant domain in order to arrive at the
intended interpretation. And indeed, there are existing proposals that try to unify
focus structure and quantificational structure (Partee, 1991, specifically proposes a
direct mapping from topic-focus structure into the tripartite quantificational struc-
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ture of a sentence).1

A way of conceptualizing the current series of studies is as investigating the
interplay between automatic, bottom-up processes and top-down effects. There is a
certain amount of semantic information we get “for free” by accessing the meanings
of content words. Processing and computing the meaning of a sentence requires
very general processes of lexical retrieval and conceptual activation, as discussed
in Chapter 5. If, as a byproduct of lexical retrieval, the interpretive system contin-
uously activates conceptual associates of content words, the observed conceptual
similarity bias might be reinterpreted to allow for a more parsimonious mechanism
underlying focus alternative generation, where instead of a dedicated mechanism
for generating focus alternatives, certain focus-sensitive lexical items make use of
already ongoing processes (i.e. generating conceptual associates) to build alterna-
tive sets, only as they are necessary.

On the other hand, we observed that situation-specific goals give rise to gradient
category effects that resemble those associated with lexical categories. Similarly,
to the extent that recognizing different discourse coherence relations (like Resem-
blance or Cause-Effect) relies on knowledge about the world, we have seen that
inferences about causality or comparison can dampen effects of grammatical con-
straints. A goal of future research will be to address questions about mechanism,
such as how automatic processes interact with higher level, situation-dependent in-
ferences.

7.3 How to do things with language

The linguistic phenomena studied here can be viewed as representing a larger lin-
guistic class of focusing devices, which include prosodic prominence and deac-
centing (Selkirk, 1986; Zubizarreta, 1998; Baltazani and Jun, 1986; Liu and Xu,
2005; Xu, 2005; Hedberg, 2007; Eschenberg, 2008), pronominalization and choice
of referring expression (Gundel et al., 1993; Lappin and Leass, 1994; Cowles and

1See also Büring (1999); Eckardt (1999); see Kuhn (1996) for an opposing view.



CHAPTER 7. CONCLUSION 136

Garnham, 2011), inversion (Prince, 1988; Brody, 1990; Ward and Birner, 1998;
Culicover and Winkler, 2008; Birner, 2009) and scrambling (Saito and Murasugi,
1990; Saito, 1992; de Hoop, 1992; Mahajan, 1994; Miyagawa, 1997; Neeleman and
Reinhart, 1998; Thráisson, 2001). This meta-class is characterized by linguistic
function rather than similarity in form — because it is apparent that the individual
classes of expressions take very different surface forms. Another question for future
investigation is the interaction between the grammatical properties of a particular
language (e.g. Japanese has case morphology on syntactic arguments, and has freer
word order than English, which lacks case morphology on non-pronominal forms),
and properties common to linguistic classes serving common functions.

This dissertation suggests one organizing principle related to function. Com-
prehending a discourse involves inferring a coherent goal structure underlying the
sequence of utterances that make up the discourse. This very general strategy ap-
plies broadly to various discourse types. In a task-oriented discourse (“Move the
three of hearts above the eight of diamonds below the six of spades”), including ref-
erential disambiguation in Visual World-type studies, the goal is to figure out what
action to take in some physical or visual domain. An important sub-goal, then, is
to successfully identify the referents that are to be manipulated, or that other refer-
ents are manipulated relative to. This is why referential disambiguation tasks work:
listeners in this situation understand that to accomplish the task, they must identify
the correct referent, the correct location to move it to, and so on (Tanenhaus et al.,
1995; Clark, 1996; Chambers et al., 2004, among others).

The implicit goal of a narrative, on the other hand, may be to convey/understand
a sequence of events. Such narrative descriptions are typical of the family of psy-
chological studies arguing that discourse comprehension requires constructing men-
tal models or situation models (Johnson-Laird, 1983, 2006; Glenberg et al., 1987;
Trabasso and Suh, 1993; Zwaan and Radvansky, 1998). In conversation, the goal
may be to decide on a plan of action to achieve an outcome (“Where should we
go to lunch?”). Discourse contributions will then be interpreted as addressing sub-
goals (“How much time do we have?” “Is anyone vegetarian?”). Because (modulo
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non-linguistic cultural differences) we can assume the goals in any of the situations
just described remain the same regardless of the language is being used, we might
also expect different focusing devices to have the same function and utility in the
languages in which they are used.

7.4 The non-arbitrariness of context sensitivity

Related to the functions of linguistic classes is the question of how to predict which
aspects of meaning will be context-invariant, and which will be context-dependent.
One possible state of affairs is that this is not predictable; in other words, the various
ways in which language can be context dependent are associated arbitrarily with
various lexical items, just as the mapping from forms to meanings is arbitrary.

However, there is an important difference between form-meaning correspon-
dence and varieties of context sensitivity. In the first case, a particular meaning can
be conveyed equivalently by any form; this must be the case, since a single meaning
will map to a range of forms across languages, and the form a word or morpheme
takes does not (necessarily) influence the meaning it carries. By contrast, the second
case is about mapping meaning (fixed meaning carried by expressions) to meaning
(the interpretation of an expression in a particular context). Specifically, flexibility
due to context dependence is what enables us to convey some core meaning across
a range of situations (“Alexis is tall” versus “The Sears tower is tall”). An alternate
hypothesis is that which components of meaning are fixed and which are variable
are related to an expression’s functional requirements.

An implication of such a functional view is that the same meanings across lan-
guages will be context dependent in the same ways. Thus, if an expression needs
to be sensitive to knowledge about interlocutors’ belief states, this should be the
case irrespective of the form that expression takes in different languages — includ-
ing those cases where one language may express something periphrastically that
another language can express with a single lexical item.
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The emerging picture of the linguistic context is a highly structured one, en-
coding a number of information types corresponding to different levels of linguistic
analysis. Despite this, it is not fractionated or modular: the interactions among these
levels of analysis tell us that the linguistic context should have an at least partially
unified mental representation. This makes our explanatory task as linguists and
psycholinguists simpler, since a unified representation would allow us to assume
the same contextual representation serves as a backdrop for any instance of lan-
guage use. However, it may be the case that different classes of expressions “see”
different structurings of the context. The task, moving forward, is to learn about the
properties of linguistic expressions, and about which aspects of the contextual rep-
resentation they operate on. Separating out the aspects of discourse processing that
are not tied to specific forms helps in this enterprise, by making it easier to identify
the right level of linguistic abstraction for characterizing classes of expressions.
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A Experiment 1 Materials

1. NO MENTION: Mark has some lanterns and some cards
MENTION: Mark has some apples and some cards
NO ONLY: Jane has some apples
ONLY: Jane only has some apples
display items: APPLES, axes, medals, skates

2. NO MENTION: Mark has some ribbon and some maps
MENTION: Mark has some ribbon and some bottles
NO ONLY: Jane has some bottles
ONLY: Jane only has some bottles
display items: BOTTLES, bombs, tacks, gloves

3. NO MENTION: Mark has some tables and some rings
MENTION: Mark has some beakers and some rings
NO ONLY: Jane has some beakers
ONLY: Jane only has some beakers
display items: BEAKERS, beer, scissors, harps

4. NO MENTION: Mark has some paddles and some lobsters
MENTION: Mark has some paddles and some books
NO ONLY: Jane has some books
ONLY: Jane only has some books
display items: BOOKS, bullets, ice cream, carrots

5. NO MENTION: Mark has some darts and some bread
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MENTION: Mark has some cameras and some bread
NO ONLY: Jane has some cameras
ONLY: Jane only has some cameras
display items: CAMERAS, cans, mushrooms, popcorn

6. NO MENTION: Mark has some snowflakes and some brooms
MENTION: Mark has some snowflakes and some candles
NO ONLY: Jane has some candles
ONLY: Jane only has some candles
display items: CANDLES, candy, lanterns, acorns

7. NO MENTION: Mark has some sofas and some hearts
MENTION: Mark has some compasses and some hearts
NO ONLY: Jane has some compasses
ONLY: Jane only has some compasses
display items: COMPASSES, cupcakes, lighters, blenders

8. NO MENTION: Mark has some carpets and some trucks
MENTION: Mark has some carpets and some dimes
NO ONLY: Jane has some dimes
ONLY: Jane only has some dimes
display items: DIMES, dice, whistles, balloons

9. NO MENTION: Mark has some razors and some dolls
MENTION: Mark has some guns and some dolls
NO ONLY: Jane has some guns
ONLY: Jane only has some guns
display items: GUNS, gum, pandas, maps

10. NO MENTION: Mark has some cones and some trumpets
MENTION: Mark has some cones and some headphones
NO ONLY: Jane has some headphones
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ONLY: Jane only has some headphones
display items: HEADPHONES, helmets, birds, darts

11. NO MENTION: Mark has some mushrooms and some soap
MENTION: Mark has some letters and some soap
NO ONLY: Jane has some letters
ONLY: Jane only has some letters
display items: LETTERS, lemons, bread, walruses

12. NO MENTION: Mark has some cats and some doughnuts
MENTION: Mark has some cats and some nectarines
NO ONLY: Jane has some nectarines
ONLY: Jane only has some nectarines
display items: NECTARINES, necklaces, lightbulbs, taxis

13. NO MENTION: Mark has some bricks and some daggers
MENTION: Mark has some pizza and some daggers
NO ONLY: Jane has some pizza
ONLY: Jane only has some pizza
display items: PIZZA, peanuts, soap, tape

14. NO MENTION: Mark has some carts and some boots
MENTION: Mark has some carts and some pencils
NO ONLY: Jane has some pencils
ONLY: Jane only has some pencils
display items: PENCILS, penguins, sofas, teapots

15. NO MENTION: Mark has some reindeer and some cartons
MENTION: Mark has some pigeons and some cartons
NO ONLY: Jane has some pigeons
ONLY: Jane only has some pigeons
display items: PIGEONS, pillows, hearts, ink
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16. NO MENTION: Mark has some snakes and some cocktails
MENTION: Mark has some snakes and some pineapples
NO ONLY: Jane has some pineapples
ONLY: Jane only has some pineapples
display items: PINEAPPLES, pipes, chalk, trucks

17. NO MENTION: Mark has some canoes and some darts
MENTION: Mark has some rackets and some darts
NO ONLY: Jane has some rackets
ONLY: Jane only has some rackets
display items: RACKETS, rabbits, blenders, lobsters

18. NO MENTION: Mark has some walruses and some flowers
MENTION: Mark has some walruses and some rope
NO ONLY: Jane has some rope
ONLY: Jane only has some rope
display items: ROPE, robots, bikes, chairs

19. NO MENTION: Mark has some lightbulbs and some beetles
MENTION: Mark has some salt and some beetles
NO ONLY: Jane has some salt
ONLY: Jane only has some salt
display items: SALT, socks, dolls, turtles

20. NO MENTION: Mark has some chalk and some footballs
MENTION: Mark has some chalk and some staplers
NO ONLY: Jane has some staplers
ONLY: Jane only has some staplers
display items: STAPLERS, steak, arrows, brooms
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B Experiment 2 Materials

1. NOVEL-DIFFERENT CAT: Lauren has some apples and some oranges.
NOVEL-SAME CATEGORY: Lauren has some pears and some oranges.
MENTION:Lauren has some boots and some sandals.
NO ONLY: Nathan has some apples.
ONLY: Nathan only has some apples.
display items: APPLES, axes, paperclips, books

2. NOVEL-DIFFERENT CAT: Lauren has an axe and a hammer.
NOVEL-SAME CATEGORY: Lauren has an axe and a saw.
MENTION: Lauren has a newspaper and a magazine.
NO ONLY: Nathan has a hammer.
ONLY: Nathan only has a hammer.
display items: HAMMER handkerchief tomato chair

3. NOVEL-DIFFERENT CAT: Lauren has some peaches and some strawberries.
NOVEL-SAME CATEGORY: Lauren has some cherries and some strawberries.
MENTION: Lauren has some pencils and some pens.
NO ONLY: Nathan has some peaches.
ONLY: Nathan only has some peaches.
display items: PEACHES pizza cups gum

4. NOVEL-DIFFERENT CAT: Lauren has some cakes and some pie.
NOVEL-SAME CATEGORY: Lauren has some cake and some cookies.
MENTION: Lauren has some blenders and some toasters.
NO ONLY: Nathan has some pie.
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ONLY: Nathan only has some pie.
display items: PIE pipe DVDs gloves

5. NOVEL-DIFFERENT CAT: Lauren has some mittens and some hats.
NOVEL-SAME CATEGORY: Lauren has some scarves and some hats.
MENTION: Lauren has some brushes and some combs.
NO ONLY: Nathan has some mittens.
ONLY: Nathan only has some mittens.
display items: MITTENS mints toothpaste grapes

6. NOVEL-DIFFERENT CAT: Lauren has some muffins and some waffles.
NOVEL-SAME CATEGORY: Lauren has some muffins and some bagels.
MENTION: Lauren has some spoons and some forks.
NO ONLY: Nathan has some waffles.
ONLY: Nathan only has some waffles.
display items: WAFFLES water roses DVDs

7. NOVEL-DIFFERENT CAT: Lauren has a trumpet and a piano.
NOVEL-SAME CATEGORY: Lauren has a flute and a piano.
MENTION: Lauren has a t-shirt and a sweater.
NO ONLY: Nathan has a trumpet.
ONLY: Nathan only has a trumpet.
display items: TRUMPET truck camera lollipop

8. NOVEL-DIFFERENT CAT: Lauren has some daisies and some sunflowers.
NOVEL-SAME CATEGORY: Lauren has some daisies and some roses.
MENTION: Lauren has a cat and a dog.
NO ONLY: Nathan has some sunflowers.
ONLY: Nathan only has some sunflowers.
display items: SUNFLOWERS sunglasses kleenex donuts

9. NOVEL-DIFFERENT CAT: Lauren has some bandaids and some gauze.
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NOVEL-SAME CATEGORY: Lauren has some antiseptic and some gauze.
MENTION: Lauren has some roller blades and some sneakers.
NO ONLY: Nathan has some bandaids.
ONLY: Nathan only has some bandaids.
display items: BANDAIDS batteries grapes tacks

10. NOVEL-DIFFERENT CAT: Lauren has some oranges and some lemons.
NOVEL-SAME CATEGORY: Lauren has some oranges and some bananas.
MENTION: Lauren has some paper and some whiteout.
NO ONLY: Nathan has some lemons.
ONLY: Nathan only has some lemons.
display items: LEMONS legos candy boots

11. NOVEL-DIFFERENT CAT: Lauren has some chocolate and some lollipops.
NOVEL-SAME CATEGORY: Lauren has some candycanes and some chocolate.
MENTION: Lauren has some coffee and some juice.
NO ONLY: Nathan has some chocolate.
ONLY: Nathan only has some chocolate.
display items: CHOCOLATE chalk papertowels magazines

12. NOVEL-DIFFERENT CAT: Lauren has an apple and a watermelon.
NOVEL-SAME CATEGORY: Lauren has an apple and a banana.
MENTION: Lauren has a couch and a chair.
NO ONLY: Nathan has a watermelon.
ONLY: Nathan only has a watermelon.
display items: WATERMELON watch toaster backpack

13. NOVEL-DIFFERENT CAT: Lauren has a stapler and a pencil.
NOVEL-SAME CATEGORY: Lauren has a highlighter and a pencil.
MENTION: Lauren has a TV and a radio.
NO ONLY: Nathan has a stapler.
ONLY: Nathan only has a stapler.
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display items: STAPLER steak donut hat

14. NOVEL-DIFFERENT CAT: Lauren has some water and some Coke.
NOVEL-SAME CATEGORY: Lauren has some water and some juice.
MENTION: Lauren has some sneakers and some boots.
NO ONLY: Nathan has some Coke.
ONLY: Nathan only has some Coke.
display items: COKE combs kleenex pillows

15. NOVEL-DIFFERENT CAT: Lauren has some pillows and some curtains.
NOVEL-SAME CATEGORY: Lauren has some blankets and some curtains.
MENTION: Lauren has some flip-flops and some tennis shoes.
NO ONLY: Nathan has some pillows.
ONLY: Nathan only has some pillows.
display items: PILLOWS pickles soup cards

16. NOVEL-DIFFERENT CAT: Lauren has a rabbit and a cat.
NOVEL-SAME CATEGORY: Lauren has a rabbit and a dog.
MENTION: Lauren has a couch and table.
NO ONLY: Nathan has a cat.
ONLY: Nathan only has a cat.
display items: CAT candle wrench basket

17. NOVEL-DIFFERENT CAT: Lauren has a rose and a sunflower.
NOVEL-SAME CATEGORY: Lauren has a daisy and a sunflower.
MENTION: Lauren has an apple and a watermelon.
NO ONLY: Nathan has a rose.
ONLY: Nathan only has a rose.
display items: ROSE rope axe crayon

18. NOVEL-DIFFERENT CAT: Lauren has a pie and a cake.
NOVEL-SAME CATEGORY: Lauren has a pie and a cookie.
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MENTION: Lauren has a doll and a teddybear.
NO ONLY: Nathan has a cake.
ONLY: Nathan only has a cake.
display items: CAKE cane couch watch

19. NOVEL-DIFFERENT CAT: Lauren has some beans and some carrots.
NOVEL-SAME CATEGORY: Lauren has some peas and some carrots.
MENTION: Lauren has some headphones and some speakers.
NO ONLY: Nathan has some beans.
ONLY: Nathan only has some beans.
display items: BEANS beets envelopes socks

20. NOVEL-DIFFERENT CAT: Lauren has some stamps and some envelopes.
NOVEL-SAME CATEGORY: Lauren has some stamps and some stationery.
MENTION: Lauren has some blueberries and some strawberries.
NO ONLY: Nathan has some envelopes.
ONLY: Nathan only has some envelopes.
display items: ENVELOPES eggs chips headphones

21. NOVEL-DIFFERENT CAT: Lauren has a backpack and a notebook.
NOVEL-SAME CATEGORY: Lauren has a binder and a notebook.
MENTION: Lauren has a lemon and an orange.
NO ONLY: Nathan has a backpack.
ONLY: Nathan only has a backpack.
display items: BACKPACK basketball mug necklace

22. NOVEL-DIFFERENT CAT: Lauren has some thread and some buttons.
NOVEL-SAME CATEGORY: Lauren is buing some thread and some needles.
MENTION: Lauren has some pretzels and some Cheetos.
NO ONLY: Nathan has some buttons.
ONLY: Nathan only has some buttons.
display items: BUTTONS butter mouthwash magazines
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23. NOVEL-DIFFERENT CAT: Lauren has a chair and a couch.
NOVEL-SAME CATEGORY: Lauren has a desk and a couch.
MENTION: Lauren has a computer and a printer.
NO ONLY: Nathan has a chair.
ONLY: Nathan only has a chair.
display items: CHAIR chain basketball pumpkin

24. NOVEL-DIFFERENT CAT: Lauren has a drill and a hammer.
NOVEL-SAME CATEGORY: Lauren has a drill and a screwdriver.
MENTION: Lauren has a football and a basketball.
NO ONLY: Nathan has a hammer.
ONLY: Nathan only has a hammer.
display items: HAMMER hamster microwave scarf
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C Experiment 3 Materials

1. MENTION: Neil has some apples and some oranges.
NOVEL: Neil has some pears and some oranges.
ALSO: Alex only has some apples.
ONLY: Alex also has some apples.
display items: apples pears applesoranges applesorangespears

2. MENTION: Neil has some candycanes and some cupcakes.
NOVEL: Neil has some candycanes and some donuts.
ALSO: Alex only has some cupcakes.
ONLY: Alex also has some cupcakes.
display items: cupcakes donuts candycanescupcakes candycanescupcakesdonuts

3. MENTION: Neil has some peaches and some strawberries.
NOVEL: Neil has some cherries and some strawberries.
ALSO: Alex only has some peaches.
ONLY: Alex also has some peaches.
display items: peaches cherries peachesstrawberries peachesstrawberriescher-

ries

4. MENTION: Neil has some cake and some pie.
NOVEL: Neil has some cake and some cookies.
ALSO: Alex only has some pie.
ONLY: Alex also has some pie.
display items: pie cookies piecakes piecakescookies candycanescupcakesdonuts
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5. MENTION: Neil has some mittens and some hats.
NOVEL: Neil has some scarves and some hats.
ALSO: Alex only has some mittens.
ONLY: Alex also has some mittens.
display items: mittens scarves mittenshats mittenshatsscarves

6. MENTION: Neil has some muffins and some waffles.
NOVEL: Neil has some muffins and some bagels.
ALSO: Alex only has some waffles.
ONLY: Alex also has some waffles.
display items: waffles bagels wafflesmuffins wafflesmuffinsbagels candycanes-

cupcakesdonuts

7. MENTION: Neil has some tomatoes and some celery.
NOVEL: Neil has some onions and some celery.
ALSO: Alex only has some tomatoes.
ONLY: Alex also has some tomatoes.
display items: tomatoes onions tomatoescelery tomatoesceleryonions peachesstraw-

berriescherries

8. MENTION: Neil has some tulips and some sunflowers.
NOVEL: Neil has some tulips and some roses.
ALSO: Alex only has some sunflowers.
ONLY: Alex also has some sunflowers.
display items: sunflowers roses sunflowerstulips sunflowerstulipsroses candy-

canescupcakesdonuts

9. MENTION: Neil has some bandaids and some gauze.
NOVEL: Neil has some qtips and some gauze.
ALSO: Alex only has some bandaids.
ONLY: Alex also has some bandaids.
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display items: bandaids qtips bandaidsgauze bandaidsgauzeqtips

10. MENTION: Neil has some oranges and some lemons.
NOVEL: Neil has some oranges and some bananas.
ALSO: Alex only has some lemons.
ONLY: Alex also has some lemons.
display items: lemons bananas lemonsoranges lemonsorangesbananas

11. MENTION: Neil has some chocolate and some lollipops.
NOVEL: Neil has some candycanes and some lollipops.
ALSO: Alex only has some chocolate.
ONLY: Alex also has some chocolate.
display items: chocolate candycanes chocolatelollipops chocolatelollipopscan-

dycanes

12. MENTION: Neil has some apples and some limes.
NOVEL: Neil has some apples and some grapes.
ALSO: Alex only has some limes.
ONLY: Alex also has some limes.
display items: limes grapes appleslimes appleslimesgrapes

13. MENTION: Neil has some crayons and some pencils.
NOVEL: Neil has some erasers and some pencils.
ALSO: Alex only has some crayons.
ONLY: Alex also has some crayons.
display items: crayons erasers crayonspencils crayonspencilserasers

14. MENTION: Neil has some water and some Coke.
NOVEL: Neil has some water and some juice.
ALSO: Alex only has some Coke.
ONLY: Alex also has some Coke.
display items: Coke juice Cokewater Cokewaterjuice
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15. MENTION: Neil has some pillows and some curtains.
NOVEL: Neil has some blankets and some curtains.
ALSO: Alex only has some pillows.
ONLY: Alex also has some pillows.
display items: pillows blankets pillowscurtains pillowscurtainsblankets

16. MENTION: Neil has some books and some magazines.
NOVEL: Neil has some books and some newspapers.
ALSO: Alex only has some magazines.
ONLY: Alex also has some magazines.
display items: magazines newspapers magazinesbooks magazinesbooksnews-

papers

17. MENTION: Neil has some sneakers and some sandals.
NOVEL: Neil has some boots and some sandals.
ALSO: Alex only has some sneakers.
ONLY: Alex also has some sneakers.
display items: sneakers boots sneakerssandals sneakerssandalsboots

18. MENTION: Neil has some cake and some cookies.
NOVEL: Neil has some cake and some candy.
ALSO: Alex only has some cookies.
ONLY: Alex also has some cookies.
display items: cookies candy cakecookies cakecookiescandy

19. MENTION: Neil has some broccoli and some carrots.
NOVEL: Neil has some corn and some carrots.
ALSO: Alex only has some broccoli.
ONLY: Alex also has some broccoli.
display items: broccoli corn broccolicarrots broccolicarrotscorn

20. MENTION: Neil has some stamps and some envelopes.
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NOVEL: Neil has some stamps and some paper.
ALSO: Alex only has some envelopes.
ONLY: Alex also has some envelopes.
display items: envelopes paper envelopesstamps envelopesstampspaper

21. MENTION: Neil has some batteries and some nails.
NOVEL: Neil has some lightbulbs and some nails.
ALSO: Alex only has some batteries.
ONLY: Alex also has some batteries.
display items: batteries lightbulbs batteriesnails batteriesnailslightbulbs

22. MENTION: Neil has some thread and some buttons.
NOVEL: Neil has some thread and some needles.
ALSO: Alex only has some buttons.
ONLY: Alex also has some buttons.
display items: buttons needles buttonsthread buttonsthreadneedles

23. MENTION: Neil has some pretzels and some popcorn.
NOVEL: Neil has some chips and some popcorn.
ALSO: Alex only has some pretzels.
ONLY: Alex also has some pretzels.
display items: pretzels chips pretzelspopcorn pretzelspopcornchips

24. MENTION: Neil has some forks and some mugs.
NOVEL: Neil has some forks and some bowls.
ALSO: Alex only has some mugs.
ONLY: Alex also has some mugs.
display items: mugs bowls mugsforks mugsforksbowls
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D Experiment 4 Materials

1. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some dresses
and some coats.

NOVEL-NARROW: Jill and Peter are at the shoe store. Jill wants to buy some
sneakers and some sandals.

MENTION: Jill and Peter are at the mall. Jill wants to buy some boots and some
coats.

NO ONLY: Peter wants to buy some boots.
ONLY: Peter only wants to buy some boots.
display items: BOOTS, boomboxes, shirts, dresses

2. NOVEL-WIDE: Jill and Peter are at the supermarket. Jill wants to buy some
celery and some grapes.

NOVEL-NARROW: Jill and Peter are at the bakery. Jill wants to buy some
muffins and some cookies.

MENTION: Jill and Peter are at the supermarket. Jill wants to buy some apple
pie and some grapes.

NO ONLY: Peter wants to buy some apple pie.
ONLY: Peter only wants to buy some apple pie.
display items: BOOTS, boomboxes, shirts, dresses

3. NOVEL-WIDE: Jill and Peter are at the supermarket. Jill wants to buy some
bell peppers and some cherries.

NOVEL-NARROW: Jill and Peter are at the baseball game. Jill wants to buy
some Coke and some nachos.
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MENTION: Jill and Peter are at the supermarket. Jill wants to buy some hot
dogs and some cherries.

NO ONLY: Peter wants to buy some hot dogs.
ONLY: Peter only wants to buy some hot dogs.
display items: BOOTS, boomboxes, shirts, dresses

4. NOVEL-WIDE: Jill and Peter are at the drugstore. Jill wants to buy some safety
pins and some lightbulbs.

NOVEL-NARROW: Jill and Peter are at the movies. Jill wants to buy some
popcorn and some Coke.

MENTION: Jill and Peter are at the drugstore. Jill wants to buy some candy and
some lightbulbs.

NO ONLY: Peter wants to buy some candy.
ONLY: Peter only wants to buy some candy.
display items: BOOTS, boomboxes, shirts, dresses

5. NOVEL-WIDE: Jill and Peter are at the department store. Jill wants to buy
some hats and some sweaters.

NOVEL-NARROW: Jill and Peter are at Toys R Us store. Jill wants to buy some
sneakers and some sandals.

MENTION: Jill and Peter are at the department store.Jill wants to buy some
dolls and some waterguns.

NO ONLY: Peter wants to buy some legos.
ONLY: Peter only wants to buy some legos.
display items: BOOTS, boomboxes, shirts, dresses

6. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some socks and
some gloves.

NOVEL-NARROW: Jill and Peter are at the pet store. Jill wants to buy some
guinea pigs and some turtles.

MENTION: Jill and Peter are at the mall. Jill wants to buy some hamsters and
some gloves.
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NO ONLY: Peter wants to buy some hamsters.
ONLY: Peter only wants to buy some hamsters.
display items: BOOTS, boomboxes, shirts, dresses

7. NOVEL-WIDE: Jill and Peter are at the grocery store. Jill wants to buy some
bread and some onions.

NOVEL-NARROW: Jill and Peter are at the candy store.Jill wants to buy some
tootsie rolls and some red vines.

MENTION: Jill and Peter are at the grocery store. Jill wants to buy some
candycanes and some onions.

NO ONLY: Peter wants to buy some candy canes.
ONLY: Peter only wants to buy some candy canes.
display items: BOOTS, boomboxes, shirts, dresses

8. NOVEL-WIDE: Jill and Peter are at the department store. Jill wants to buy
some mittens and some sunglasses.

NOVEL-NARROW: Jill and Peter are at the shoe store. Jill wants to buy some
hiking boots and some flip flops.

MENTION: Jill and Peter are at the department store. Jill wants to buy some
tennis shoes and some sunglasses.

NO ONLY: Peter wants to buy some tennis shoes.
ONLY: Peter only wants to buy some tennis shoes.
display items: BOOTS, boomboxes, shirts, dresses

9. NOVEL-WIDE: Jill and Peter are at the market. Jill wants to buy some apples
and some eggs.

NOVEL-NARROW: Jill and Peter are at the candy store. Jill wants to buy some
red vines and some tootsie rolls.

MENTION: Jill and Peter are at the market. Jill wants to buy some mints and
some eggs.

NO ONLY: Peter wants to buy some mints.
ONLY: Peter only wants to buy some mints.
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display items: BOOTS, boomboxes, shirts, dresses

10. NOVEL-WIDE: Jill and Peter are at Home Depot. Jill wants to buy some
lightbulbs and some extension cords.

NOVEL-NARROW: Jill and Peter are at the plant store. Jill wants to buy some
petunias and some fertilizer.

MENTION: Jill and Peter are at Home Depot. Jill wants to buy some tulips and
some extension cords.

NO ONLY: Peter wants to buy some tulips.
ONLY: Peter only wants to buy some tulips.
display items: BOOTS, boomboxes, shirts, dresses

11. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some duct tape
and some microwave ovens.

NOVEL-NARROW: Jill and Peter are at the office furniture store. Jill wants to
buy some folding chairs and some sofas.

MENTION: Jill and Peter are at the mall. Jill wants to buy some sofas and some
microwave ovens.

NO ONLY: Peter wants to buy some sofas.
ONLY: Peter only wants to buy some sofas.
display items: BOOTS, boomboxes, shirts, dresses

12. NOVEL-WIDE: Jill and Peter are at the market. Jill wants to buy some hershey
kisses and some cups.

NOVEL-NARROW: Jill and Peter are at Staples. Jill wants to buy some paper
clips and some staplers.

MENTION: Jill and Peter are at the market.Jill wants to buy some whiteout and
some cups.

NO ONLY: Peter wants to buy some whiteout.
ONLY: Peter only wants to buy some whiteout.
display items: BOOTS, boomboxes, shirts, dresses
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13. NOVEL-WIDE: Jill and Peter are at the drugstore. Jill wants to buy some paper
clips and some notebooks.

NOVEL-NARROW: Jill and Peter are at the newsstand. Jill wants to buy some
comic books and some cigarettes.

MENTION: Jill and Peter are at the drugstore. Jill wants to buy some magazines
and some notebooks.

NO ONLY: Peter wants to buy some magazines.
ONLY: Peter only wants to buy some magazines.
display items: BOOTS, boomboxes, shirts, dresses

14. NOVEL-WIDE: Jill and Peter are at Target. Jill wants to buy some socks and
some batteries.

NOVEL-NARROW: Jill and Peter are at the gardening store. Jill wants to buy
some house plants and some rakes.

MENTION: Jill and Peter are at Target. Jill wants to buy some watering cans
and some batteries.

NO ONLY: Peter wants to buy some watering cans.
ONLY: Peter only wants to buy some watering cans.
display items: BOOTS, boomboxes, shirts, dresses

15. NOVEL-WIDE: Jill and Peter are at the thrift store. Jill wants to buy some
shirts and some umbrellas.

NOVEL-NARROW: Jill and Peter are at the shoe store. Jill wants to buy some
hiking boots and some sneakers.

MENTION: Jill and Peter are at the thrift store. Jill wants to buy some clogs
and some umbrellas.

NO ONLY: Peter wants to buy some clogs.
ONLY: Peter only wants to buy some clogs.
display items: BOOTS, boomboxes, shirts, dresses

16. NOVEL-WIDE: Jill and Peter are at the mall.Jill wants to buy some legos and
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some shoelaces.
NOVEL-NARROW: Jill and Peter are at the music store. Jill wants to buy some

clarinets and some keyboards.
MENTION: Jill and Peter are at the mall. Jill wants to buy some banjos and

some shoelaces.
NO ONLY: Peter wants to buy some banjos.
ONLY: Peter only wants to buy some banjos.
display items: BOOTS, boomboxes, shirts, dresses

17. NOVEL-WIDE: Jill and Peter are at a department store. Jill wants to buy some
backpacks and some shoelaces.

NOVEL-NARROW: Jill and Peter are at J. Crew. Jill wants to buy some shirts
and some socks.

MENTION: Jill and Peter are at a department store. Jill wants to buy some
cardigans and some backpacks.

NO ONLY: Peter wants to buy some cardigans.
ONLY: Peter only wants to buy some cardigans.
display items: BOOTS, boomboxes, shirts, dresses

18. NOVEL-WIDE: Jill and Peter are at Target. Jill wants to buy some microwave
ovens and some socks.

NOVEL-NARROW: Jill and Peter are at the drugstore. Jill wants to buy some
bandaids and some safety pins.

MENTION: Jill and Peter are at Target. Jill wants to buy some razors and some
socks.

NO ONLY: Peter wants to buy some razors.
ONLY: Peter only wants to buy some razors.
display items: BOOTS, boomboxes, shirts, dresses

19. NOVEL-WIDE: Jill and Peter are at the supermarket. Jill wants to buy some
tomatoes and some notebooks.

NOVEL-NARROW: Jill and Peter are at the pharmacy. Jill wants to buy some
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batteries and some shampoo.
MENTION: Jill and Peter are at the supermarket. Jill wants to buy some pills

and some notebooks.
NO ONLY: Peter wants to buy some pills.
ONLY: Peter only wants to buy some pills.
display items: BOOTS, boomboxes, shirts, dresses

20. NOVEL-WIDE: Jill and Peter are at the drugstore. Jill wants to buy some
bandaids and some duct tape.

NOVEL-NARROW: Jill and Peter are at the vending machine. Jill wants to buy
some chips and some MnMs.

MENTION: Jill and Peter are at the drugstore. Jill wants to buy some Coke and
some duct tape.

NO ONLY: Peter wants to buy some Coke.
ONLY: Peter only wants to buy some Coke.
display items: BOOTS, boomboxes, shirts, dresses

21. NOVEL-WIDE: Jill and Peter are at the department store. Jill wants to buy
some tshirts and some flip-flops.

NOVEL-NARROW: Jill and Peter are at the jewelry store. Jill wants to buy some
rings and some watches.

MENTION: Jill and Peter are at the department store.Jill wants to buy some
necklaces and some flip-flops.

NO ONLY: Peter wants to buy some necklaces.
ONLY: Peter only wants to buy some necklaces.
display items: BOOTS, boomboxes, shirts, dresses

22. NOVEL-WIDE: Jill and Peter are at Sears. Jill wants to buy some sunglasses
and some backpacks.

NOVEL-NARROW: Jill and Peter are at the jewelry store. Jill wants to buy some
bracelets and some rings.

MENTION: Jill and Peter are at Sears. Jill wants to buy some watches and some
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backpacks.
NO ONLY: Peter wants to buy some watches.
ONLY: Peter only wants to buy some watches.
display items: BOOTS, boomboxes, shirts, dresses

23. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some pants and
some legos.

NOVEL-NARROW: Jill and Peter are at Blockbuster. Jill wants to buy some
popcorn and some video games.

MENTION: Jill and Peter are at the mall. Jill wants to buy some DVDs and
some legos.

NO ONLY: Peter wants to buy some DVDs.
ONLY: Peter only wants to buy some DVDs.
display items: BOOTS, boomboxes, shirts, dresses

24. NOVEL-WIDE: Jill and Peter are at a department store. Jill wants to buy some
shoes and some bracelets.

NOVEL-NARROW: Jill and Peter are at Best Buy. Jill wants to buy some
blenders and some vacuum cleaners.

MENTION: Jill and Peter are at a department store. Jill wants to buy some
microwave ovens and some bracelets.

NO ONLY: Peter wants to buy some boots microwave ovens.
ONLY: Peter only wants to buy microwave ovens.
display items: BOOTS, boomboxes, shirts, dresses

25. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some tennis
racquets and some mugs.

NOVEL-NARROW: Jill and Peter are at the hardware store. Jill wants to buy
some screwdrivers and some wrenches.

MENTION: Jill and Peter are at the mall. Jill wants to buy some knives and
some mugs.

NO ONLY: Peter wants to buy some knives.
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ONLY: Peter only wants to buy some knives.
display items: BOOTS, boomboxes, shirts, dresses

26. NOVEL-WIDE: Jill and Peter are at Target. Jill wants to buy some shampoo
and some tshirts.

NOVEL-NARROW: Jill and Peter are at the hardware store. Jill wants to buy
some hammers and some duct tape.

MENTION: Jill and Peter are at Target. Jill wants to buy some tools and some
shampoo.

NO ONLY: Peter wants to buy some tools.
ONLY: Peter only wants to buy some tools.
display items: BOOTS, boomboxes, shirts, dresses

27. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some staplers
and some hiking boots.

NOVEL-NARROW: Jill and Peter are at the bakery. Jill wants to buy some
cupcakes and some apple pie.

MENTION: Jill and Peter are at the mall. Jill wants to buy some cookies and
some staplers.

NO ONLY: Peter wants to buy some cookies.
ONLY: Peter only wants to buy some cookies.
display items: BOOTS, boomboxes, shirts, dresses

28. NOVEL-WIDE: Jill and Peter are at the market. Jill wants to buy some celery
and some cupcakes.

NOVEL-NARROW: Jill and Peter are at the gardening store. Jill wants to buy
some fertilizer and some tulips.

MENTION: Jill and Peter are at the market. Jill wants to buy some buckets and
some cupcakes.

NO ONLY: Peter wants to buy some buckets.
ONLY: Peter only wants to buy some buckets.
display items: BOOTS, boomboxes, shirts, dresses
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29. NOVEL-WIDE: Jill and Peter are at the mall. Jill wants to buy some shoelaces
and some books.

NOVEL-NARROW: Jill and Peter are at Best Buy. Jill wants to buy some CDs
and some extension cords.

MENTION: Jill and Peter are at the mall. Jill wants to buy some cameras and
some books.

NO ONLY: Peter wants to buy some cameras.
ONLY: Peter only wants to buy some cameras.
display items: BOOTS, boomboxes, shirts, dresses

30. NOVEL-WIDE: Jill and Peter are at Sears. Jill wants to buy some sweaters and
some boots.

NOVEL-NARROW: Jill and Peter are at the travel store. Jill wants to buy some
maps and some suitcases.

MENTION: Jill and Peter are at Sears. Jill wants to buy some duffel bags and
some boots.

NO ONLY: Peter wants to buy some duffel bags.
ONLY: Peter only wants to buy some duffel bags.
display items: BOOTS, boomboxes, shirts, dresses

31. NOVEL-WIDE: Jill and Peter are the farmer’s market. Jill wants to buy some
beets and some oranges.

NOVEL-NARROW: Jill and Peter are at the bakery. Jill wants to buy some bread
and some chocolate chip cookies.

MENTION: Jill and Peter are the farmer’s market. Jill wants to buy some
strawberry pie and some oranges.

NO ONLY: Peter wants to buy some strawberry pie.
ONLY: Peter only wants to buy some strawberry pie.
display items: BOOTS, boomboxes, shirts, dresses

32. NOVEL-WIDE: Jill and Peter are at Sears. Jill wants to buy some umbrellas
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and some watches.
NOVEL-NARROW: Jill and Peter are at the art store. Jill wants to buy some

crayons and some tracing paper.
MENTION: Jill and Peter are at Sears. Jill wants to buy some paintbrushes and

some umbrellas.
NO ONLY: Peter wants to buy some paintbrushes.
ONLY: Peter only wants to buy some paintbrushes.
display items: BOOTS, boomboxes, shirts, dresses
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E Experiments 5-6 Materials

EXPERIMENT 5A

1. The kids go to the candy store with their moms every year to buy Halloween
candy.

Andy’s mom always gets Tootsie Rolls.
Peter’s mom usually gets Jolly Ranchers.
Peter’s favorite flavor is sour apple.
This year she bought some peanut MnMs.
She also got some regular MnMs.
QUESTION: This year, Peter’s mom bought:

(a) regular MnMs and peanut MnMs
(b) regular MnMs, peanut MnMs, and Jolly Ranchers
(c) regular MnMs and Jolly Ranchers
(d) Tootsie Rolls
(e) Tootsie Rolls and Jolly Ranchers

2. The roommates go to the farmer’s market every Saturday.
Andrea always gets a loaf of bread.
Frank often gets some carrots or celery.
His doctor told him he needs to get more vegetables into his diet.
This week he’s treating himself to a chocolate croissant.
He’s also getting some kettle corn.
QUESTION: This week, Frank is getting:

(a) a chocolate croissant and some kettle corn
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(b) a chocolate croissant, kettle corn, carrots, and celery
(c) a chocolate croissant, carrots, and celery
(d) a loaf of bread
(e) bread, carrots, and celery

3. The employees at the coffeeshop get to take home any leftover baked goods.
Ian always claims the danishes.
Jon often takes home a piece of carrot cake.
His daughter loves carrot cake.
When Alison is out sick, he takes home the pound cake.
He also takes the leftover dough.
QUESTION: When Alison is not there, Jon takes home:

(a) pound cake and leftover dough
(b) pound cake, leftover dough, and carrot cake
(c) leftover dough and carrot cake
(d) danishes
(e) danishes and carrot cake

4. Sarah and her brother never get the same kind of food for dinner.
Sarah’s brother always wants pizza and ice cream.
Sarah is often in the mood for tacos and beer.
Her favorite Mexican restaurant is down the block from their house.
Sometimes she gets fried rice from the Chinese takeout place.
She also gets an order of eggrolls.
QUESTION: Sometimes for dinner Sarah gets eggrolls and:

(a) fried rice
(b) fried rice, tacos, and beer
(c) tacos and beer
(d) pizza and ice cream
(e) ice cream, tacos, and beer

5. Emily and her friends go to the nearby orchard to pick fruit.
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Emily always gets tangerines.
Rob usually picks apples.
He makes a mean apple pie.
Sometimes he picks limes.
If he’s in the mood for lemonade, he also picks some lemons.
QUESTION: Sometimes when he goes to the orchard, Rob picks limes and:

(a) lemons
(b) lemons and apples
(c) apples
(d) tangerines
(e) tangerines and apples

6. Every morning, Jesse and his two friends get up very early to bake the things
they are going to sell that day in the bakery they own.

Jesse makes the pies and cakes.
Toby usually makes scones and turnovers.
His scones are a favorite with the regulars.
Once in a while he bakes blueberry muffins.
He also makes bite-sized muffins that they sell by the dozen.
QUESTION: Occasionally, Toby makes bite-sized muffins and:

(a) regular-sized muffins
(b) regular-sized muffins, scones, and turnovers
(c) scones and turnovers
(d) pies and cakes
(e) turnovers and pies

7. The pet store employees each have different animals they’re in charge of taking
care of.

Adam takes care of the iguanas.
Patty is usually in charge of the turtles.
She’s very careful about measuring out the right amounts of food.
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When Bill isn’t there, she feeds the rabbits.
She also feeds the guinea pigs.
QUESTION: When Bill isn’t there, Patty feeds:

(a) the guinea pigs and the rabbits
(b) the guinea pigs, the rabbits, and the turtles
(c) the guinea pigs and the turtles
(d) the iguanas
(e) the turtles and the iguanas

8. Marcey and her roomates go to the local 24-hour drugstore a lot.
Ali buys lottery tickets there every week.
Marcey often buys batteries there.
She goes through batteries quickly.
Sometimes she goes there to get shampoo.
She also gets the same brand of conditioner.
QUESTION: Sometimes Marcey goes to the drugstore to buy conditioner and:

(a) shampoo
(b) shampoo and batteries
(c) batteries
(d) a lottery ticket
(e) a lottery ticket and batteries

9. When Kate makes pizza at home, she lets her kids choose their own toppings.
Sandi likes pineapple and canadian bacon.
Matt usually wants onions and bell peppers.
He decided last year that he was going to be a vegetarian.
Sometimes he chooses mushrooms.
He also adds adds some olives.
QUESTION: For pizza toppings, Matt sometimes chooses olives and:

(a) mushrooms
(b) mushrooms, onions, and bell peppers
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(c) onions and bell peppers
(d) pineapple and canadian bacon
(e) bell peppers and pineapple

10. The staff members bring in breakfast food to share whenever there’s an early
morning meeting.

Ryan always brings fresh fruit.
Brigit often brings bagels and muffins.
She lives next door to the best bakery in town.
Sometimes she brings coffee.
She also brings tea for the non-coffee-drinkers.
QUESTION: Sometimes when there’s an early morning meeting, Brigit brings

tea and:

(a) coffee
(b) coffee, bagels, and muffins
(c) bagels and muffins
(d) fruit
(e) bagels and fruit

EXPERIMENT 5B

1. The kids are at the candy store with their moms to buy Halloween candy.
Paula’s mom bought some Junior Mints and some Jawbreakers.
Andy’s mom bought some peanut MnMs and some candycanes.
He’s always begging her to get Pixy Stix.
Peter’s mom also bought some Hershey Kisses.
QUESTION: Peter’s mom got:

(a) Hershey Kisses and Pixy Stix
(b) Hershey Kisses, Pixy Stix, peanut MnMs, and candycanes
(c) Hershey Kisses, peanut MnMs, and candycanes
(d) Hershey Kisses, peanut MnMs, candycanes, Junior Mints, and Jaw-

breakers
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(e) either b or c
(f) either c or d

2. The roommates went to the farmer’s market on Saturday.
Andrea got some eggplants and some bread.
Ellen picked up some tomatoes and a watermelon.
When her boyfriend is there, he always gets some strawberries.
Frank also bought some nectarines.
QUESTION: Frank bought:

(a) nectarines and strawberries
(b) nectarines, strawberries, tomatoes, and a watermelon
(c) nectarines, tomatoes, and a watermelon
(d) nectarines, tomatoes, a watermelon, eggplants, and bread
(e) either b or c
(f) either c or d

3. The employees at the coffeeshop took home some of the leftover baked goods.
Ian took some cookies and some carrot cake.
John picked out some bagels and a danish.
His daughter loves their blueberry muffins.
Beth also took some scones.
QUESTION: Beth took home:

(a) scones and blueberry muffins
(b) scones, blueberry muffins, bagels, and a danish
(c) scones, bagels, and a danish
(d) scones, bagels, a danish, cookies, and carrot cake
(e) either b or c
(f) either c or d

4. Sarah’s family is trying to decide where to have dinner.
Sarah’s little brother wants to get pizza and lemonade.
Sarah suggested they get Chinese takeout and some iced tea.
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She usually wants chocolate ice cream for dessert.
Sarah’s dad also suggested they get some sushi.
QUESTION: Sarah’s dad suggested getting:

(a) sushi and chocolate ice cream
(b) sushi, chocolate ice cream, Chinese food, and iced tea
(c) sushi, Chinese food, and iced tea
(d) sushi, Chinese food, iced tea, pizza, and lemonade
(e) either b or c
(f) either c or d

5. The band always insists on taking their instruments on the plane instead of
checking them.

Alex has a keyboard and a tambourine.
Evan has a guitar and a harmonica.
Sometimes he brings his sax.
Scott also has a bass.
QUESTION: On the plane, Scott is taking:

(a) a bass and a trumpet
(b) a bass, a trumpet, a guitar, and a harmonica
(c) a bass, a guitar, and a harmonica
(d) a bass, a guitar, a harmonica, a keyboard, and a tambourine
(e) either b or c
(f) either c or d

6. Emily and her friends are picking fruit in the orchard.
Emily picked some apples and some pears.
Robert picked some lemons and some tangerines.
His parents have a lime tree in their backyard.
Tania also picked some apricots.
QUESTION: Tania picked:

(a) apricots and limes
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(b) apricots, limes, lemons, and tangerines
(c) apricots, lemons, and tangerines
(d) apricots, lemons, tangerines, apples, and pears
(e) either b or c
(f) either c or d

7. Every morning, Jesse and his two friends get up very early to bake the things
they are going to sell that day in the bakery they own.

This morning, Jesse made the scones and the apple turnovers.
Bobby made some rolls and some muffins.
For some reason, he’s never been good at making pies.
Toby also baked a couple cakes.
QUESTION: Toby baked:

(a) cakes and pies
(b) cakes, pies, rolls, and muffins
(c) cakes, rolls, and muffins
(d) cakes, rolls, muffins, scones, and apple turnovers
(e) either b or c
(f) either c or d

8. Adam and the other pet store staff each have their own favorite animals in the
store.

Adam likes the iguanas and the goldfish.
Laura likes the rabbits and the ferrets.
One of the hamsters bit her once.
Aaron also likes the boa constrictor.
QUESTION: Of the animals in the store, Aaron likes:

(a) the boa constrictor and the hamsters
(b) the boa constrictor, the hamsters, the rabbits, and the ferrets
(c) the boa constrictor, the rabbits, and the ferrets
(d) the boa constrictor, the rabbits, the ferrets, the iguanas, and the
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goldfish
(e) either b or c
(f) either c or d

9. Marcey and her roomates went to the drugstore to pick up some things.
Marcey bought some shampoo and some conditioner.
Sean bought some lightbulbs and some bandaids.
He always forgets to buy batteries.
Jess also bought some toothpaste.
QUESTION: At the drugstore, Jess bought:

(a) toothpaste and batteries
(b) toothpaste, batteries, lightbulbs, and bandaids
(c) toothpaste, lightbulbs, and bandaids
(d) toothpaste, lightbulbs, bandaids, shampoo, and conditioner
(e) either b or c
(f) either c or d

10. When Kate makes pizza at home, she lets her kids choose their own toppings.
Last night, Matt chose olives and bell peppers.
Chris wanted mushrooms and pepperoni.
He hates it when Kate wants to include anchovies.
Annie also wanted pineapple.
QUESTION: Annie chose the following pizza toppings:

(a) pineapple and anchovies
(b) pineapple, anchovies, mushrooms, and pepperoni
(c) pineapple, mushrooms, and pepperoni
(d) pineapple, mushrooms, pepperoni, olives, and bell peppers
(e) either b or c
(f) either c or d

11. Amy is looking for new students who play instruments to try out for the or-
chestra.
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Jim plays the french horn and the viola.
Dana plays the violin and the flute.
She used to take harp lessons when she was a kid.
Chloe also plays the oboe.
QUESTION: Chloe can play:

(a) the oboe and the harp
(b) the oboe, the harp, the violin, and the flute
(c) the oboe, the violin, and the flute
(d) the oboe, the violin, the flute, the french horn, and the viola
(e) either b or c
(f) either c or d

12. The staff members brought a bunch of breakfast food for their early morning
meeting.

Ryan brought some bagels and some muffins.
Alex brought some coffee and some donuts.
He never remembers to bring decaf.
Brigit also brought some orange juice.
QUESTION: Brigit brought the following to the morning meeting:

(a) orange juice and decaf
(b) orange juice, decaf, coffee, and donuts
(c) orange juice, coffee, and donuts
(d) orange juice, coffee, donuts, bagels, and muffins
(e) either b or c
(f) either c or d

EXPERIMENT 6

1. The kids are comparing their Halloween candy after going trick-or-treating.
Andy has some Junior Mints.
Beth has some Hershey kisses and some MnMs.
ALSO-NOVEL: Chris also has some Twizzlers.
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NO PARTICLE-NOVEL: Chris has some Twizzlers.
NO PARTICLE-MENTION: Chris has some MnMs.

SAME SET: Hkisses, MnMs
SUBSET: MnMs
SUPERSET/LINEAR: Hkisses, MnMs, Twizzlers
SUPERSET/GLOBAL: Hkisses, MnMs, JrMints, Twizzlers
ALL NOVEL: Twizzlers, gumballs, Lemonheads, Jawbreakers

2. Andrea and her neighbors went to the farmer’s market on Saturday.
Andrea got some eggplants.
Lisa got some nectarines and some strawberries.
ALSO-NOVEL: Frank also got some tomatoes.
NO PARTICLE-NOVEL: Frank got some tomatoes.
NO PARTICLE-MENTION: Frank got some strawberries.

SAME SET: nectarines, strawberries
SUBSET: strawberries
SUPERSET/LINEAR: necarines, strawberries, tomatoes
SUPERSET/GLOBAL: nectarines, strawberries, eggplants, tomatoes
ALL NOVEL: tomatoes, celery, apples, carrots

3. The employees at the coffeeshop took home some of the leftover baked goods.
Ian took some cookies.
Sarah took some muffins and some brownies.
ALSO-NOVEL: John also took some bagels.
NO PARTICLE-NOVEL: John took some bagels.
NO PARTICLE-MENTION: John took some brownies.

SAME SET: muffins, brownies
SUBSET: brownies
SUPERSET/LINEAR: muffins, brownies, bagels
SUPERSET/GLOBAL: muffins, brownies, cookies, bagels
ALL NOVEL: bagels, cake, pie, scones
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4. Sarah and her family always disagree about what they want to eat for dinner.
Last night, Sarah wanted a salad.
Evan wanted some beer and some sushi.
ALSO-NOVEL: Meghan also wanted ice cream.
NO PARTICLE-NOVEL: Meghan wanted ice cream.
NO PARTICLE-MENTION: Meghan wanted some sushi.

SAME SET: beer, sushi
SUBSET: sushi
SUPERSET/LINEAR: beer, sushi, ice cream
SUPERSET/GLOBAL: beer, sushi, ice cream, salad
ALL NOVEL: ice cream, Coke, noodles, wine

5. The band always insists on taking their instruments on the plane instead of
checking them.

Alex has a keyboard.
Evan has a guitar and a trumpet.
ALSO-NOVEL: Rudy also has a tambourine.
NO PARTICLE-NOVEL: Rudy has a tambourine.
NO PARTICLE-MENTION: Rudy has a guitar.

SAME SET: guitar, trumpet
SUBSET: guitar
SUPERSET/LINEAR: guitar, trumpet, tambourine
SUPERSET/GLOBAL: guitar, trumpet, tambourine, keyboard
ALL NOVEL: tambourine, harmonica, drums, violin

6. Emily and her friends are picking fruit in the orchard.
Emily picked some lemons.
Joan picked some apples and some tangerines.
ALSO-NOVEL: Robert also picked some apricots.
NO PARTICLE-NOVEL: Robert picked some apricots.
NO PARTICLE-MENTION: Robert picked some tangerines.
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SAME SET: apples, tangerines
SUBSET: tangerines
SUPERSET/LINEAR: apples, tangerines, apricots
SUPERSET/GLOBAL: apples, tangerines, apricots, lemons
ALL NOVEL: apricots, strawberries, grapes, watermelon

7. Every morning, Jesse and his two friends get up very early to bake the things
they are going to sell that day in the bakery they own.

This morning, Jesse made the scones.
Toby made some rolls and some muffins.
ALSO-NOVEL: Donna also made some pies.
NO PARTICLE-NOVEL: Donna made some pies.
NO PARTICLE-MENTION: Donna made some muffins.

SAME SET: rolls, muffins
SUBSET: muffins
SUPERSET/LINEAR: rolls, muffins, pies
SUPERSET/GLOBAL: rolls, muffins, pies, scones
ALL NOVEL: pies, cookies, danishes, cupcakes

8. The workers went to the vending machine during their break.
Brad got a Snapple.
Steve got a Sprite and some MnMs.
ALSO-NOVEL: Grant also got a Gatorade.
NO PARTICLE-NOVEL: Grant got a Gatorade.
NO PARTICLE-MENTION: Grant got a Sprite.

SAME SET: Sprite, MnMs
SUBSET: Sprite
SUPERSET/LINEAR: Sprite, MnMs, Gatorade
SUPERSET/GLOBAL: Sprite, MnMs, Gatorade, Snapple
ALL NOVEL: Gatorade, Twizzlers, water, gum

9. Adam and the other pet store staff each have their own favorite animals in the
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store.
Adam likes the iguanas.
Laura likes rabbits and ferrets.
ALSO-NOVEL: Josh also likes goldfish.
NO PARTICLE-NOVEL: Josh likes goldfish.
NO PARTICLE-MENTION: Josh likes rabbits.

SAME SET: rabbits, ferrets
SUBSET: rabbits
SUPERSET/LINEAR: rabbits, ferrets, goldfish
SUPERSET/GLOBAL: rabbits, ferrets, goldfish, iguanas
ALL NOVEL: goldfish, guinea pigs, kittens, parrots

10. Marcey and her roomates went to the drug store to pick up some things.
Marcey bought some shampoo.
Jess bought some toothpaste and some bandaids.
ALSO-NOVEL: Ruben also bought some aspirin.
NO PARTICLE-NOVEL: Ruben bought some aspirin.
NO PARTICLE-MENTION: Rubin bought some toothpaste.

SAME SET: toothpaste, bandaids
SUBSET: toothpaste
SUPERSET/LINEAR: toothpaste, bandaids, aspirin
SUPERSET/GLOBAL: toothpaste, bandaids, aspirin, shampoo
ALL NOVEL: aspirin, gum, magazine, batteries

11. When Kate makes pizza at home, she lets her kids choose their own toppings.
Last night, Matt chose pepperoni.
Chris wanted mushrooms and anchovies.
ALSO-NOVEL: Jane also wanted bell peppers.
NO PARTICLE-NOVEL: Jane wanted bell peppers.
NO PARTICLE-MENTION: Jane wanted mushrooms.

SAME SET: mushrooms, anchovies
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SUBSET: mushrooms
SUPERSET/LINEAR: mushrooms, anchovies, bell peppers
SUPERSET/GLOBAL: mushrooms, anchovies, bell peppers, pepperoni
ALL NOVEL: bell peppers, pineapple, jalapenos, ham

12. Amy is looking for new students who play instruments to try out for the or-
chestra.

Jim plays the french horn.
Brandon plays the flute and the violin.
ALSO-NOVEL: Chloe also plays the trumpet.
NO PARTICLE-NOVEL: Chloe plays the trumpet.
NO PARTICLE-MENTION: Chloe plays the violin.

SAME SET: flute, violin
SUBSET: violin
SUPERSET/LINEAR: flute, violin, trumpet
SUPERSET/GLOBAL: flute, violin, trumpet, french horn
ALL NOVEL: trumpet, drums, cello, clarinet

13. The staff members brought a bunch of breakfast food for their early morning
meeting.

Ryan brought some bagels.
Brigit brought some coffee and some donuts.
ALSO-NOVEL: Lou also brought some orange juice.
NO PARTICLE-NOVEL: Lou brought some orange juice.
NO PARTICLE-MENTION: Lou brought some coffee.

SAME SET: coffee, donuts
SUBSET: coffee
SUPERSET/LINEAR: coffee, donuts, orange juice
SUPERSET/GLOBAL: coffee, donuts, orange juice, bagels
ALL NOVEL: orange juice, muffins, croissants, tea

14. The 1st graders always compare lunches to see whose mom packed the best
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lunch.
Yesterday, Julia had some pepperoni pizza.
Brad had some chicken fingers and some Gatorade.
ALSO-NOVEL: Dan also had some pretzels.
NO PARTICLE-NOVEL: Dan had some pretzels.
NO PARTICLE-MENTION: Dan had some chicken fingers.

SAME SET: chicken fingers, gatorade
SUBSET: chicken fingers
SUPERSET/LINEAR: chicken fingers, gatorade, pretzels
SUPERSET/GLOBAL: chicken fingers, gatorade, pretzels, pepperoni

pizza
ALL NOVEL: pretzels, Snapple, Twizzlers, sandwich

15. The teenagers are at Best Buy using up the gift certificates they got for Christ-
mas.

Chloe bought an iPod.
Greg got some headphones and some CDs.
ALSO-NOVEL: Brittany also got some speakers.
NO PARTICLE-NOVEL: Brittany got some speakers.
NO PARTICLE-MENTION: Brittany got some CDs.

SAME SET: headphones, CDs
SUBSET: CDs
SUPERSET/LINEAR: headphones, CDs, speakers
SUPERSET/GLOBAL: headphones, CDs, speakers, iPod
ALL NOVEL: speakers, TV, batteries, cell phone

16. Kevin and his friends ordered chinese food for dinner
Kevin ordered fried rice.
Jeremy got some noodles and some vegetables.
ALSO-NOVEL: Max also got some eggrolls.
NO PARTICLE-NOVEL: Max got some eggrolls.
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NO PARTICLE-MENTION: Max got some noodles.
SAME SET: noodles, vegetables
SUBSET: noodles
SUPERSET/LINEAR: noodles, vegetables, eggrolls
SUPERSET/GLOBAL: noodles, vegetables, eggrolls, fried rice
ALL NOVEL: eggrolls, chicken, soup, tea

17. Last week, the roomates bought some furniure for their new apartment.
Jason bought a couch.
Ana bought a lamp and a coffee table.
ALSO-NOVEL: Mike also bought a reclining chair.
NO PARTICLE-NOVEL: Miguel bought a reclining chair.
NO PARTICLE-MENTION: Miguel bought a lamp.

SAME SET: lamp, coffee table
SUBSET: lamp
SUPERSET/LINEAR: lamp, coffee table, reclining chair
SUPERSET/GLOBAL: lamp, coffee table, reclining chair, couch
ALL NOVEL: reclining chair, bed, desk, stool

18. Alexis and her friends are collecting beverages for the party tonight.
Alexis has some beer.
Tom has some Coke and some wine.
ALSO-NOVEL: Steve also has some Sprite.
NO PARTICLE-NOVEL: Steve has some Sprite.
NO PARTICLE-MENTION: Steve has some Coke.

SAME SET: Coke, wine
SUBSET: Coke
SUPERSET/LINEAR: Coke, wine, Sprite
SUPERSET/GLOBAL: Coke, wine, Sprite, beer
ALL NOVEL: Sprite, vodka, orange juice, Dr. Pepper

19. The students are making desserts for the bake sale.
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Joe baked brownies.
Elissa made cookies and cupcakes.
ALSO-NOVEL: Ashley also made rice crispy treats.
NO PARTICLE-NOVEL: Ashley made rice crispy treats.
NO PARTICLE-MENTION: Ashley made cupcakes.

SAME SET: cookies, cupcakes
SUBSET: cupcakes
SUPERSET/LINEAR: cookies, cupcakes, rice crispy treats
SUPERSET/GLOBAL: cookies, cupcakes, rice crispy treats, brownies
ALL NOVEL: rice crispy treats, pie, cheesecake, chocolate cake

20. The teachers are buying classroom supplies before the first day of school.
Kim bought some Elmer’s glue.
Julia bought some chalk and some pencils.
ALSO-NOVEL: Zach also bought some crayons.
NO PARTICLE-NOVEL: Zach bought some crayons.
NO PARTICLE-MENTION: Zach bought some chalk.

SAME SET: chalk, pencils
SUBSET: chalk
SUPERSET/LINEAR: chalk, pencils, crayons
SUPERSET/GLOBAL: chalk, pencils, crayons, glue
ALL NOVEL: crayons, construction paper, erasers, notebooks

21. After partying all night, Beth and her friends went to Denny’s for breakfast.
Beth ordered scrambled eggs.
Ruben got some coffee and some pancakes.
ALSO-NOVEL: Jeremy also got some yogurt.
NO PARTICLE-NOVEL: Jeremy got some yogurt.
NO PARTICLE-MENTION: Jeremy got some pancakes.

SAME SET: coffee, pancakes
SUBSET: pancakes
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SUPERSET/LINEAR: coffee, pancakes, yogurt
SUPERSET/GLOBAL: coffee, pancakes, yogurt, scrambled eggs
ALL NOVEL: yogurt, orange juice, waffles, bacon

22. Justin and his friends are at the amusement park.
Justin rode the roller coaster.
Sameer rode the ferris wheel and got some cotton candy.
ALSO-NOVEL: Lauren also rode the carousel.
NO PARTICLE-NOVEL: Lauren rode the carousel.
NO PARTICLE-MENTION: Lauren rode the ferris wheel.

SAME SET: ferris wheel, cotton candy
SUBSET: ferris wheel
SUPERSET/LINEAR: ferris wheel, cotton candy, carousel
SUPERSET/GLOBAL: ferris wheel, cotton candy, carousel, roller coaster
ALL NOVEL: carousel, teacups, popcorn, Coke

23. Courtney and her friends bought some clothes at the thrift store.
Courtney bought a cardigan.
Justin bought a t-shirt and some neckties.
ALSO-NOVEL: Josh also bought some jeans.
NO PARTICLE-NOVEL: Josh bought some jeans.
NO PARTICLE-MENTION: Josh bought some neckties.

SAME SET: tshirt, neckties
SUBSET: neckties
SUPERSET/LINEAR: tshirt, neckties, jeans
SUPERSET/GLOBAL: tshirt, neckties, jeans, cardigan
ALL NOVEL: jeans, hat, shorts, pajamas

24. Brandon and his sisters are donating some of their old things to the Salvation
Army.

Brandon donated some old blazers.
Julia donated some sneakers and some purses.
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ALSO-NOVEL: Meg also donated some hats.
NO PARTICLE-NOVEL: Meg donated some hats.
NO PARTICLE-MENTION: Meg donated some sneakers.

SAME SET: sneakers, purses
SUBSET: sneakers
SUPERSET/LINEAR: sneakers, purses, hats
SUPERSET/GLOBAL: sneakers, purses, hats, blazers
ALL NOVEL: hats, tshirts, dress, belts

25. On the camping trip, everyone was responsible for bringing some things for the
whole group.

Natasha brought a camera.
Joel brought some bugspray and some utensils.
ALSO-NOVEL: Max also brought some pots.
NO PARTICLE-NOVEL: Max brought some pots.
NO PARTICLE-MENTION: Max brought some bugspray.

SAME SET: bugspray, utensils
SUBSET: bugspray
SUPERSET/LINEAR: bugspray, utensils, pots
SUPERSET/GLOBAL: bugspray, utensils, pots, camera
ALL NOVEL: pots, tent, compass, map

26. Jill and her friends are getting snacks at the concession stand at the movie
theater.

Jill got a pack of Starburst.
Tony got some popcorn and some Red Vines.
ALSO-NOVEL: Rachel also got some Coke.
NO PARTICLE-NOVEL: Rachel got some Coke.
NO PARTICLE-MENTION: Rachel got some popcorn.

SAME SET: popcorn, Red Vines
SUBSET: popcorn
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SUPERSET/LINEAR: popcorn, Red Vines, Coke
SUPERSET/GLOBAL: popcorn, Red Vines, Coke, Starburst
ALL NOVEL: Coke, MnMs, nachos, gummi bears

27. The archaeologists are working at a dig in the desert.
Ken found a piece of jewelry.
Jamie found a bowl and some arrowheads.
ALSO-NOVEL: Andrea also found a clay sculpture.
NO PARTICLE-NOVEL: Andrea found a clay sculpture.
NO PARTICLE-MENTION: Andrea found some arrowheads.

SAME SET: bowl, arrowheads
SUBSET: arrowheads
SUPERSET/LINEAR: bowl, arrowheads, sculpture
SUPERSET/GLOBAL: bowl, arrowheads, sculpture, jewelry
ALL NOVEL: sculpture, chest, utensil, writing tablet

28. The freshmen went to buy some things at the campus bookstore.
Dan bought some computer speakers.
Emily got some textbooks and a calendar.
ALSO-NOVEL: Courtney also got some pencils.
NO PARTICLE-NOVEL: Courtney got some pencils.
NO PARTICLE-MENTION: Courtney got some textbooks.

SAME SET: textbooks, calendar
SUBSET: textbooks
SUPERSET/LINEAR: textbooks, calendar, pencils
SUPERSET/GLOBAL: textbooks, calendars, pencils, computer speakers
ALL NOVEL: pencils, erasers, blank CDs, notebooks

29. Max and his friends went to the beach.
Max brought a beach umbrella.
Andrea brought some towels and some water.
ALSO-NOVEL: David also brought some pretzels.
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NO PARTICLE-NOVEL: David brought some pretzels.
NO PARTICLE-MENTION: David brought some towels.

SAME SET: towels, water
SUBSET: towels
SUPERSET/LINEAR: towels, water, pretzels
SUPERSET/GLOBAL: towels, water, pretzels, beach umbrella
ALL NOVEL: pretzels, buckets, sun visor, sunscreen

30. John and his colleagues walked by the newsstand and decided to buy some
things.

John bought a comic book.
Ray bought a newspaper and some cigarettes.
ALSO-NOVEL: Alison also bought some gum.
NO PARTICLE-NOVEL: Alison bought some gum.
NO PARTICLE-MENTION: Alison bought some cigarettes.

SAME SET: newspaper, cigarettes
SUBSET: cigarettes
SUPERSET/LINEAR: newspaper, cigarettes, gum
SUPERSET/GLOBAL: newspaper, cigarettes, gum, comic book
ALL NOVEL: gum, magazine, lighter, postcards

31. After shoveling snow and ice all afternoon, Rudy and his friends came inside
for some snacks and hot beverages.

Rudy had some pretzels.
Courtney had some tea and some Wheat Thins.
ALSO-NOVEL: Kevin also had some Oreos.
NO PARTICLE-NOVEL: Kevin had some Oreos.
NO PARTICLE-MENTION: Kevin had some tea.

SAME SET: Wheat Thins, tea
SUBSET: tea
SUPERSET/LINEAR: Wheat Thins, tea, Oreos
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SUPERSET/GLOBAL: Wheat Thins, tea, Oreos, pretzels
ALL NOVEL: Oreos, coffee, peanuts, chips

32. Lisa and her roommates are comparing what colors of nail polish they have.
Lisa has some black nail polish.
Julia has some bright pink and some green.
ALSO-NOVEL: Lauren also has some blue.
NO PARTICLE-NOVEL: Lauren has some blue.
NO PARTICLE-MENTION: Lauren has some green.

SAME SET: bright pink, green
SUBSET: green
SUPERSET/LINEAR: bright pink, green, blue
SUPERSET/GLOBAL: bright pink, green, blue, black
ALL NOVEL: blue, orange, red, clear

33. Brendan and his sisters are choosing plants to put in their new garden.
Brendan chose a tangerine tree.
Brigit chose some roses and some lilacs.
ALSO-NOVEL: Kate also chose some sunflowers.
NO PARTICLE-NOVEL: Kate chose some sunflowers.
NO PARTICLE-MENTION: Kate chose some roses.

SAME SET: roses, lilacs
SUBSET: roses
SUPERSET/LINEAR: roses, lilacs, sunflowers
SUPERSET/GLOBAL: roses, lilacs, sunflowers, tangerine tree
ALL NOVEL: sunflowers, apple tree, tulips, tomatoes

34. Jackie is picking up some things from the farmer’s market for her roommates.
Jeremy needed some bread.
Kim needed some eggs and some milk.
ALSO-NOVEL: Julia also needed some lemons.
NO PARTICLE-NOVEL: Julia needed some lemons.
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NO PARTICLE-MENTION: Julia needed some eggs.
SAME SET: eggs, milk
SUBSET: eggs
SUPERSET/LINEAR: eggs, milk, lemons
SUPERSET/GLOBAL: eggs, milk, lemons, bread
ALL NOVEL: lemons, lettuce, onions, celery

35. Ellen and some of her friends work on commission in a jewelry store at the
mall.

Last week, Ellen sold a pearl necklace.
Lisa sold a bracelet and a diamond ring.
ALSO-NOVEL: Suzanne also sold a watch.
NO PARTICLE-NOVEL: Suzanne sold a watch.
NO PARTICLE-MENTION: Suzanne sold a bracelet.

SAME SET: bracelet, diamond ring
SUBSET: bracelet
SUPERSET/LINEAR: bracelet, diamond ring, watch
SUPERSET/GLOBAL: bracelet, diamond ring, watch, pearls
ALL NOVEL: watch, earrings, brooch, barrette


