
UC Santa Cruz
UC Santa Cruz Electronic Theses and Dissertations

Title
The processing of direct discourse: When a subordinate speech act sticks around

Permalink
https://escholarship.org/uc/item/9127m21n

Author
Duff, John

Publication Date
2020

Copyright Information
This work is made available under the terms of a Creative Commons Attribution-
NonCommercial-ShareAlike License, availalbe at https://creativecommons.org/licenses/by-
nc-sa/4.0/
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/9127m21n
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://escholarship.org
http://www.cdlib.org/


UNIVERSITY OF CALIFORNIA
SANTA CRUZ

THE PROCESSING OF DIRECT DISCOURSE: WHEN A
SUBORDINATE SPEECH ACT STICKS AROUND

A thesis submitted in partial satisfaction of the
requirements for the degree of

MASTER OF ARTS

in

LINGUISTICS

by

John Duff

September 2023

The Thesis of John Duff
is approved:

Professor Amanda Rysling, Chair

Professor Pranav Anand

Professor Jess H. K. Law

Peter Biehl
Vice Provost and Dean of Graduate Studies



Copyright © by

John Duff

2023



Table of Contents

List of Figures iv

List of Tables v

Abstract vi

Acknowledgments vii
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
2 The processing of appositives . . . . . . . . . . . . . . . . . . . . . . 2

2.1 Relevant descriptive generalizations . . . . . . . . . . . . . . 3
2.2 Evidence for separation in processing . . . . . . . . . . . . . . 7

3 Direct discourse: The same and different . . . . . . . . . . . . . . . . 21
3.1 The basics of reported speech . . . . . . . . . . . . . . . . . . 21
3.2 Comparing relevant features of appositives and direct discourse 22
3.3 The processing of direct discourse: Perceptual simulation . . 25
3.4 Predictions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

4 Experiment 1: Costs for complexity within reported speech . . . . . 26
4.1 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
4.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
4.3 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

5 Experiment 2: Comparing with appositives . . . . . . . . . . . . . . 31
5.1 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
5.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
5.3 Post-hoc comparison with Experiment 2 . . . . . . . . . . . . 34
5.4 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

6 Experiment 3: Dependencies across reported speech . . . . . . . . . 36
6.1 Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
6.2 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
6.3 Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

7 General discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
7.1 Revisiting the comparability of DD and ARCs . . . . . . . . 42
7.2 On the prosodic boundaries of DD . . . . . . . . . . . . . . . 45
7.3 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

iii



List of Figures

1 Mean naturalness ratings by condition from Dillon et al. (2014),
Expt. 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

2 Mean naturalness ratings by condition from Dillon et al. (2017),
Expt. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3 Mean naturalness ratings by condition from Kroll and Wagers, Expt. 2 18
4 Mean naturalness ratings by condition from Expt. 1 . . . . . . . . . 29
5 Mean naturalness ratings by condition from Expt. 2 . . . . . . . . . 33
6 Mean naturalness ratings by condition from Expt. 3 . . . . . . . . . 39

iv



List of Tables

1 Sample stimulus (excerpted) from Dillon et al. (2014), Expt. 3 . . . 9
2 Mean naturalness ratings by condition from Dillon et al. (2014), Expt. 3 9
3 Sample stimulus (excerpted) from Dillon et al. (2017), Expt. 1 . . . 12
4 Mean naturalness ratings by condition from Dillon et al. (2017), Expt. 1 13
5 Sample stimulus from Kroll and Wagers (2019), Expt. 2 . . . . . . . 17
6 Mean naturalness ratings by condition from Kroll and Wagers (2019),

Expt. 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
7 Sample stimulus from Expt. 1 . . . . . . . . . . . . . . . . . . . . . . 27
8 Mean naturalness ratings by condition for Expt. 1 . . . . . . . . . . 29
9 Ordinal mixed-effects model fit to the data from Expt. 1 . . . . . . . 30
10 Sample stimulus from Expt. 2 . . . . . . . . . . . . . . . . . . . . . . 32
11 Mean naturalness ratings by condition for Expt. 2 . . . . . . . . . . 33
12 Ordinal mixed-effects model fit to the data from Expt. 2 . . . . . . . 34
13 Bayesian ordinal mixed-effects model fit over the data for Expts. 1-2 35
14 Sample stimulus from Expt. 3 . . . . . . . . . . . . . . . . . . . . . . 38
15 Mean naturalness ratings by condition for Expt. 3 . . . . . . . . . . 39
16 Bayesian ordinal mixed-effects model fit to the data from Expt. 3 . . 40

v



Abstract

The processing of direct discourse: When a subordinate speech act sticks

around

John Duff

The human processing of natural language occasionally reflects systematicies of the

system’s formal organization, often at the level of syntax. Data on the processing of

appositive relative clauses (Dillon et al., 2014; Dillon et al., 2017) suggest that the

processor may also be sensitive to the pragmatic organization of information within a

sentence: independent speech acts embedded within a maximal speech act appear to

be isolated from later parsing and decision making. In three experiments, I examine

the processing of another structure which may create an embedded speech act, direct

discourse speech reports. Despite existing evidence suggesting direct discourse is

indeed processed independently from its superordinate context, the experiments

reported here find no support for the prediction that it is isolated from downstream

processes. Taking this as evidence against the strong hypothesis that subordinate

speech acts serve as hard boundaries in processing, I outline possible alternative

hypotheses.
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1 Introduction

Over the past half-century, a central line of psycholinguistic research has

seen the establishment of relationships between stored linguistic objects as one of

the primary tasks of online comprehension. Today, this includes modern approaches

which make precise quantitative predictions using explicit cognitive models (Lewis

& Vasishth, 2005, e.g.). In studying the creation of these dependencies, psycholin-

guists have often sought to understand how the processor uses categories from the

formal structure of a given language in selecting which of multiple hypotheses to

entertain. We observe that obligatory syntactic configurations associated with cer-

tain dependencies are indeed observed by the parser. When constructing WH-

dependencies, gap sites in correlation with a previously encountered filler are not

projected within islands, syntactic constituents into which such dependencies cannot

be formed (Stowe, 1986; Traxler & Pickering, 1996). When constructing anaphoric

relationships upon encountering a reflexive, antecedents in ungrammatical positions

within the structure are not considered (Dillon et al., 2013). The processor is able

to exploit certain grammatical structure to efficiently construct a parse.

Recent findings presented in Dillon et al. (2014, 2017) suggest that the

parser is not limited to syntactic information in its use of grammatical structure.

From continued investigation of the processing of appositive relative clauses (ARCs),

the authors suggest that when a sub-sentential syntactic unit constitutes an indepen-

dent, subordinate speech act, it is less influential on later processing than when the

same unit merely contributes to the superordinate speech act. This would suggest
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an unprecedented role of discourse structure in online processing.

In this thesis, I seek to test the generalizability of this broad proposal by

examining the comprehension of another construction which may host an indepen-

dent, subordinate speech act, the direct discourse speech report. The status of direct

discourse reports as distinct units in online processing is well-established (Stites et

al., 2013, e.g.), yet in three experiments I demonstrate that it lacks both of the

behavioral signatures observed for ARCs in Dillon et al. (2014, 2017). I use this

evidence to reject the strong hypotheses made by Dillon and colleagues about the

role of discourse structure in processing, and offer two alternative proposals to be

investigated in future research.

The roadmap for this thesis is as follows: in Section 1, I will describe and

provide background for the important findings of the recent work on appositives. In

Section 2, I will compare and contrast direct discourse with the use of appositives,

making the case that on some relevant dimensions it should resemble the findings

recapitulated in Section 1. In Sections 3 through 5 I present three experiments

demonstrating that these predictions are not met, and in Section 6 I consider the

implications for this finding.

2 The processing of appositives

In order to motivate the experiments reported here, in this section I will

provide a synopsis of the findings in the recent literature regarding the status of

ARCs in online sentence processing. I begin first by presenting relevant background
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on the nature of ARCs in English, the language of study in this entire examination.

2.1 Relevant descriptive generalizations

Linguists distinguish at least two major syntactic/semantic categories in

the class of relative clauses (RCs) in English, exemplified in (1) and (2). Restric-

tive relative clauses (RRCs) provide specifying information which restricts the

domain established by their head noun alone (1) , while ARCs do not1, serving

only to elaborate on an already identifiable entity (2). In this way, they function

identically to nominal parentheticals, also called nominal appositives (3).

(1) Restrictive RC: Did the nurses who were hired in July receive a housing

stipend that month?

(2) Appositive RC: Did the nurses, who were hired in July, receive a housing

stipend that month?

(3) Nominal Appositive: Did the nurses, our latest hires, receive a housing

stipend?

In the modern pragmatics literature, ARCs and nominal appositives have been ar-

gued to comprise a particularly marked way of contributing information to an on-

going discourse. Potts (2005) notes that these constructions, which he groups under

the label of “supplements,” can be excised completely from an utterance while leav-

ing the core, “at-issue,” meaning of the sentence intact. They are thus often referred

to as “not-at-issue” (NAI) content.
1Hence, their other name: non-restrictive relative clauses.
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Perhaps the most widely foregrounded property of ARCs used to catego-

rize them as NAI is their “nondeniability,” which is to say that discourses like (4)

where an interlocutor attempts to reject the information contributed by an ARC

are unacceptable (Potts, 2005; Tonhauser, 2012).

(4) A: The geologist, who is a fearless leader, started the descent.

B: # No (, she’s not a fearless leader).

Tonhauser (2012) also notes that information conveyed by an ARC does not felici-

tously answer a question in the same way as that information conveyed outside of

an ARC. Example (5) is adapted from one of her examples in Guaran’i.

(5) A: Who stole my money?

a. B: That man, who lives in Paraguay, stole your money.

b. B: # That man, who stole your money, lives in Paraguay.

The content of ARCs is also projective, which is to say their contributions are not

subject to scopal operators like negation or questionhood (Potts, 2005). In (6),

clausal negation does not affect whether the speaker paid more than $500 for the

seat, just as in (7) the difference between declarative and interrogative mood does

not affect the speaker’s commitment to the same fact. Note also that in the latter

case, the ARC clearly falls outside of the alternatives generated by the question,

such that an interlocutor may respond to the question positively independently of

agreeing with the contribution of the ARC.

(6) a. I found out yesterday that the airline guaranteed my seat, which I paid

more than $500 for, on the flight to Chicago.
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b. I found out yesterday that the airline didn’t guarantee my seat, which I

paid more than $500 for, on the flight to Chicago.

(7) a. A: The airline guaranteed my seat, which I paid more than $500 for, on

the flight to Chicago.

b. A: Did the airline guarantee my seat, which I paid more than $500 for,

on the flight to Chicago?

B: Yes (, they did guarantee the seat), but you actually only paid $300,

remember?

Note that all of these patterns contrast with the conversational profile of RRCs,

which can be denied (8), can felicitously serve to resolve a question under discussion

(QUD) (9)2, and are subject to scopal operators like questionhood 10.

(8) A: The geologist who is a fearless leader started the descent.

B: No, she’s not a fearless leader.

(9) A: Who stole my money?

a. B: The man who lives in Paraguay stole your money.

b. B: The man who stole your money lives in Paraguay.

(10) a. A: The airline guaranteed a seat which is near the aisle for on the flight
2Note that information in neither an ARC nor an RRC can answer its corresponding polar

question. It does seem like RRCs can answer some similar polar questions when their head noun
serves as a witness to an existential.

(1) A: Is the geologist a fearless leader?
B: # The geologist, who is a fearless leader, started the descent. / # The geologist who is
a fearless leader started the descent.

(2) A: Are there any geologists who are fearless leaders?
B: There’s a geologist who is a fearless leader right over there.
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to Chicago.

b. A: Did the airline guarantee a seat which is near the aisle on the flight

to Chicago?

B: # Yes (, they did guarantee a seat), but it’s not near the aisle.

These properties have been captured in formal accounts like Potts (2005) by relegat-

ing ARC content to a secondary field of not-at-issue meaning conveyed by a given

utterance. Other researchers have argued against a fully peripheral contribution

for ARCs, because their separation from discourse phenomena is not complete: it

is perfectly acceptable to introduce a discourse referent or satify a presupposition

from within an ARC—for instance, observe that the referent for that month is just

as easily established within an ARC as an RRC in (1-2). This leads those authors to

posit ARCs as predicating the same common ground as normal speech acts, but do-

ing so through a different set of discourse effects so as to still capture independence

from QUD management (AnderBois et al., 2015; Murray, 2014).

A final and important quirk of ARCs is that there do appear to be certain

utterance-final cases where ARCs can be denied and can felicitously resolve a ques-

tion (AnderBois et al., 2015; Koev, 2013). Final ARCs seem optimal as answers to

conjoined questions.

(11) A: I met the geologist, who is a fearless leader.

B: No, she’s not.

(12) A: Who did you meet, and what were they like?

B: I met the geologist, who is a fearless leader.
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Nevertheless, the scopal properties of such cases remain unchanged: they still appear

to project beyond negation and interogativity. For instance, in (13), the speaker does

not appear to be questioning whether the reporter published the conversation.

(13) Did the Secretary of State aggressively question that reporter, who published

the conversation?

The syntactic analysis of ARCs also remains a contentious question. Some re-

searchers follow the evidence of scopelessness, among other data, to accounts where

appositives are high syntactic coordinates to their containing clauses (McCawley,

1988; Ross, 1967), while others suggest that they are integrated subordinates within

the DP, minimally different from RRCs (de Vries, 2006; Jackendoff, 1977; Potts,

2005). While Dillon et al. (2018) provide some judgement data relevant to this

debate, I do not address it further here.

An aside: We might accept the reality of an at-issue/not-at-issue division

without accepting that the above phenomena (nondeniability, limited interaction

with QUDs, projectivity) are all equally related to that division. Moreover, there

are nuances to these properties that may not be well-served by using off-the-shelf

tests like those provided by Tonhauser (2012). I address this below in the discussion

of the discourse properties of direct and indirect discourse.

2.2 Evidence for separation in processing

Most importantly for our present purposes, appositives have some special

status in processing, shown in offline acceptability judgments and eyetracking-while-
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reading. I’ll review the main findings in the below sections. These results support

the generalization that content within appositives is downweighted in later com-

putations. I’ll argue that this pattern would be best explained by a hypothesis in

which speech acts are a fundamental unit of parsing, such that linguistic material

is always downweighted across a speech act boundary.

Differential impact of complexity

Dillon et al. (2014) report a series of naturalness judgement experiments

on items with RRCs and ARCs. Convergent evidence across several of these ex-

periments suggests that the complexity of an ARC is to some degree disregarded in

acceptability judgements provided to the sentence which contains it, in a way which

the complexity of an RRC is not. To present this finding most simply, I will focus

on some of the conditions they examined in their Experiment 3.

Participants in the study rated 24 critical items in conditions like those

depicted in Table 1, where the type of RC present in the item and the amount of

complexity within it were manipulated. Complexity was in all cases provided by

modifying the subject of the RC with a (sometimes prepositional) object relative

clause (ORC). In addition, in this experiment the authors looked at critical RCs

both modifying the subject and the object of the matrix sentence. I report here

only the results for RCs modifying the subject.

The critical finding is that, as demonstrated numerically and graphically

in Table 2 and Figure 1, complexifying material within an ARC is reflected by a

smaller reduction in the naturalness judgement provided for a sentence than the very
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same material when in a RRC. Dillon et al. (2014) report a difference of differences

interaction, such that the effect of complexity is significantly different across different

structure conditions. This difference of differences also held for stimuli where the

RC modified the object, and was thus sentence-final.

Table 1: Sample stimulus (excerpted) from Dillon et al.

(2014), Experiment 3.

Complexity RRC ARC

Short That evil man who was on the

cruise tried to intimidate the

waitress.

That evil man, the one who

was on the cruise, tried to

intimidate the waitress.

Long That evil man who was on the

cruise Mary took to the Pacific

Islands tried to intimidate the

waitress.

That evil man, the one who

was on the cruise Mary took to

the Pacific Islands, tried to

intimidate the waitress.

Table 2: Mean naturalness ratings (7 = very natural) (and

standard error) by condition from Dillon et al. (2014), Ex-

periment 3 (limited to subject relative clause conditions).

Complexity RRC ARC

Long 4.9 (0.15) 6 (0.09)
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Figure 1: Mean naturalness ratings by condition from Dillon et al. (2014), Ex-
periment 3 (limited to subject relative clause conditions). Error bars indicate ±1
SE.

Complexity RRC ARC

Short 5.9 (0.1) 6.2 (0.08)

In order to interpret these results, we have to reflect on the linking hy-

potheses we are comfortable assuming for acceptability judgement data. A rela-

tively conservative linking hypothesis would treat the acceptability judgement as

a typical decision-making task, which ought to be prone to biases and differential

treatment of evidence. Under this linking hypothesis, we are free to conclude that

the crucial difference underlying the observed effects is within the decision-making

process, such that the reflection and computation which produces a participant’s ac-

ceptability judgement treats material differently depending on its context within the

sentence under consideration. Specifically, I suggest that the acceptability judge-
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ment appears to downweight evidence of complexity encountered while processing

an ARC.

We could instead assume the very strong linking hypothesis that these

judgements directly reflect the cognitive difficulty participants were engaged in while

reading a given sentence. In this case, we would have to conclude that the same

material when present in an ARC was easier to process, or presents less difficulty to

later processing,3 than when it is present in a RRC. I will offer discussion below on

why this conclusion should be called into doubt given further data, but I will also

note here that we can be skeptical of such a conclusion for reasons of conservativity

alone. Psycholinguistics knows little about the acceptability judgement task, and

the burden of proof lies on the argument that it is a direct reflection of cognitive

difficulty.

Differential ease of filler-gap integration

Dillon et al. (2017) continue the investigation of the differences in pro-

cessing ARCs and RRCs, but alter the critical manipulations to examine the ac-

ceptability and online processing of ARCs and RRCs which intervene in filler-gap

dependencies.

In their Experiment 1, another naturalness judgement task, all critical

items featured manipulation of structure, again between RRC and ARC, but also the

presence of a filler-gap dependency which crosses them. A sample item is in Table 3,
3One can imagine a story here that ARCs interfere less than RRCs in subject-verb processing.

This story would predict that when the RC is sentence final, the interaction would disappear, but
this is not consistent with the Dillon et al. results.
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with critical gaps in +Filler conditions indicated as “___“. Results are displayed in

Table 4 and Figure 2. The authors again observe a difference of differences reflecting

a differential effect of some manipulated cost over the two structures, so that the

cost results in a smaller naturalness penalty for the ARCs. The relevant difference

between this finding and those reported above is that the manipulated cost was the

presence of a filler-gap dependency crossing the critical RC, rather than the presence

of complexifying material within the RC.

Table 3: Sample stimulus (excerpted) from Dillon et al.

(2017), Experiment 1.

Filler RRC ARC

-Filler The butcher asked if the lady

who bought Italian ham was

cooking dinner for her guests.

The butcher asked if the lady,

who bought Italian ham, was

cooking dinner for her guests.

+Filler The butcher asked who the lady

who bought Italian ham was

cooking dinner for ___.

The butcher asked who the lady,

who bought Italian ham, was

cooking dinner for ___.

12
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Figure 2: Mean naturalness ratings by condition from Dillon et al. (2017), Experi-
ment 1. Error bars indicate ±1 SE.

Table 4: Mean naturalness ratings (7 = very natural) (and

SE) by condition from Dillon et al. (2017), Experiment 1.

Filler RRC ARC

-Filler 5.6 (0.1) 5.8 (0.2)

+Filler 4.2 (0.2) 4.9 (0.2)

Again, the linking hypothesis we adopt for the judgement task affects which

conclusions we are able to draw from this effect. If we continue adopting the con-

servative linking hypothesis, we are free to consider that the effect is either one of

differential online computational difficulty or a difference of evidence use in decision

making.

The authors’ Experiment 2 provides evidence for the former, an online

13



difference between items with RRCs and those with ARCs. Go-past times for the

final region are longer in the +Filler conditions, where the region contains a gap

site and thus is the site of filler integration: we can take this as a signature of the

cognitive demands of filler retrieval and integration. Drawing on the large body

of psycholinguistic work treating this task as one of cue-based retrieval, where one

of the main causes of cognitive demand is the presence of interfering content, the

authors suggest that the differences in reading time penalties are produced by dif-

ferential interference. That is, the processor received more interference during filler

retrieval when a RRC intervened between the filler and gap than when an ARC in-

tervened. This likely underlies the acceptability judgement effect from Experiment

1 in this thesis.4

Discarding alternative hypotheses

In this section, I will briefly consider some approaches which may a priori

seem attractive in their ability to provide an explanatory account for the data con-

sidered above. In each case, I’ll discuss the evidence which leads me to reject that

account.

Let us first revisit an alternative already touched upon in the above review

of the data: a proposal rooted entirely in differences in online processing costs dur-

ing reading of an RRC or ARC. This is proposed seriously in Dillon et al. (2014), as

it is consistent with the judgement data offered there. Given the persistence of the
4Note that while we are also free to consider an evidence-weighting-in-decision-making explana-

tion for these findings as well, it’s not clear what that would look like. In what way would being able
to downweight the contribution of the ARC in decision-making reduce the acceptability penalty
associated with filler-gap processing?
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difference of differences no matter whether critical RCs intervened in subject-verb

dependencies or fell at the end of the sentence, the authors reject the possibility

of a solely retrieval-based account. Instead, they suggest, the difference could be

found in the RC region itself: perhaps complex ARCs are easier because they are

processed using separate resources or a separate memory store. However, this would

have predicted online effects at the RC region in the Dillon et al. (2017) eyetracking

experiment, which are not observed. This, it seems, forces us towards a generaliza-

tion about how this material is dealt with in downstream processing.

Dillon et al. (2014) also entertain that some subset of the results might be

predicted by an account wherein, drawing on the notion that they are parenthetical

and secondary content, ARCs simply receive less attention during online processing

than RRCs. In some ways, this mechanically works similarly to the downweighting

approach I foreground, in that there is a difference in the transmission of evidence to

the judgement process, but here it would be a difference in evidence uptake rather

than evidence use. Evidence from Experiment 2 in Dillon et al. (2014) suggests that

this can’t be the case: acceptability judgements are equally sensitive to simple er-

rors of agreement in RRCs and ARCs. In fact, this might be a problem even for the

downweighting approach, unless some distinction is made between error-detection

and complexity-detection. An attentional account, and not a downweighting ac-

count, seems to require that even detection of common errors would be subdued

within ARCs.

Even assuming that indeed ARCs somehow display differential persistence

into following computation, the reasons why this is might be debated. A first stab
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proposed by Dillon et al. (2014) is to pin the behavior of ARCs on their not-at-issue

status. To test this directly, Kroll and Wagers (2019) capitalize on the apparent

possibility of appositives which interact with the QUD as an opportunity to manip-

ulate at-issueness independent of structure, testing the hypothesis that at-issueness

in particular is driving the observed differential impact of complexity when within

ARCs. In their Experiment 2 and 3, they examine whether providing a QUD rele-

vant to the detail within an ARC, and thus, on some definitions, raising that content

towards at-issueness, will eliminate the critical difference of differences between ARC

and RRC structures. Experiment 2 does so with sentence-medial RCs, and Exper-

iment 3 with sentence-final, also thus probing whether utterance-final position can

be observed to have an effect parallel with its increase in apparent at-issueness.

I provide a sample item from Experiment 2,5 and the results obtained

from their experiment, in Tables 5-6 and Figure 3. As apparent from the plots,

the difference of differences interaction holds over both at-issueness conditions, and

indeed this is the case as well for sentence-final appositives in Experiment 3.

5Each item was also manipulated for whether an explicit QUD made the content of the RC
at-issue: for instance, in this case, the NAI question was “What is the bear wearing?” and the AI
question was “Where is the bear standing and what is it wearing?”
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Table 5: Sample stimulus from Kroll and Wagers (2019), Ex-

periment 2.

Complexity RRC ARC

Short The bear who is standing on

the ball is wearing a hat.

The bear (who is standing on

the ball) is wearing a hat.

Long The bear who is standing on

the ball the trainer rolled

across the room is wearing a

hat.

The bear (who is standing on

the ball the trainer rolled

across the room) is wearing a

hat.

Table 6: Mean naturalness ratings (7 = very natural) (and

standard error) by condition from Kroll and Wagers (2019),

Experiment 2.

Complexity AI RRC ARC

Short NAI 6 (0.1) 6 (0.1)

Long NAI 4.3 (0.1) 5.4 (0.1)

Short AI 6.3 (0.1) 6.3 (0.1)

Long AI 4.6 (0.1) 5.4 (0.1)

To the extent that we expect at-issueness to be a quality measureable
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Figure 3: Mean naturalness ratings by condition from Kroll and Wagers, Experiment
2. Error bars indicate ±1 SE.

directly from ability to interact with discourse processes like denial and QUD6,

these results suggest that the hypothesis of these parsing consequences as based on

at-issueness is not supported.

In sum, it does not seem possible to adequately form an explanatory ac-

count that derives the behavior of ARCs in these experiments from a lack of attention

paid to ARCs, from any differences localized to the processing of the RC itself, from

retrieval interference alone, or based on the treatment of not-at-issue information

in processing.

Rather, the data is uniformly consistent with another hypothesis, the im-

portance of speech acts as a minimal processing unit for some computation. I will

cash this out as the ability for the parser to downweight subordinate speech acts

when engaging in computations or retrievals involving the superordinate speech act.

6Note that Potts (2012) maintains exactly the opposite, that such appositives remain funda-
mentally not-at-issue despite their apparent foregrounding.
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(14) Hypothesis: Humans’ processing of natural language must compose at the

speech act level to compute discourse effects. This level of organization is

accessible to future processing, such that linguistic material which is part of

a subordinate speech act may be downweighted or excluded during compu-

tation related to a superordinate speech act.

Here, the term speech act is meant to be interchangeable with the discourse units

Dillon et al. (2017) refer to in their similar proposal. For my purposes, speech

acts are the maximal units which serve to generate a single contiguous discourse

effect, in a formalization such as Farkas and Bruce (2010). An assertion, even

one which has embedded clauses or conjunction, comprises a single speech act, as

it constitutes a single gesture of commitment and intent to update the common

ground in a particular way. A simple polar question, too, comprises a single speech

act, in which there is no (or trivial) commitment on the part of the speaker. As

argued by Murray (2014) and AnderBois et al. (2015), ARCs also have a distinct life

in discourse, such that they add to the common ground in a manner different from

standard assertions. Consider, for instance, that the conversational profile of an

appositive does not vary depending on the type of speech act it is embedded within.

In a single sentence which contains an ARC, then, there are two speech acts: that

of the matrix, and the secondary, syntactically subordinate update provided by the

ARC.

It is non-controversial for most psycholinguists that the human processor is

able to distinguish amongst content encountered in different sentences.7 It seems as
7Though we occasionally see cases of linguistic content which is not part of the sentence and
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if most major semantic integration happens at the sentence level; this is how many

authors explain frequently-observed sentence-final ‘wrap-up effects.’ The hypothesis

in (14) rests, intuitively, on the proposal that at least one of the reasons for a

sentence-level divide is the neccessity of a speech-act-level divide.

We might also pin the above effects on something related to objects of

the same size as speech acts without requiring speech acts themselves to be critical

processing units. This is entertained most deeply in Kroll and Wagers (2019), who

examine the proposal that it is the speech-act-sized prosodic unit, or prosodic fea-

tures correlated with it, that generates the apparent downweighting of ARC content.

They find that when RRCs are forced to be read (and thus implicitly prosodified) as

a unit, the critical interaction disappears – that is, RRCs with such prosody are ap-

parently downweighted just like ARCs. Nevertheless, the authors’ evidence is split,

as manipulation of adverbs to force prosodic boundaries in another experiment do

not have the same effect. I will revisit prosody below as a question of interest.

If indeed the hypothesis in (14) is true, we would observe the same down-

weighting of material within another subordinated speech act. Thus, the purpose of

the experiments I will report here will be to examine the status of these effects for

another test case, direct discourse speech reports.

indeed irrelevant for the processing task providing some amount of interference: see, for instance,
Van Dyke and McElree (2006).
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3 Direct discourse: The same and different

Natural language offers us another form of syntactically subordinated,

discourse-independent speech act in the form of direct discourse (DD) speech reports.

While DD and ARCs as constructions are vastly different in form and function, I

will show here that they share many of the relevant properties discussed above:

not only does DD appear similarly incapable of interacting with the QUD, but like

ARCs it demonstrates interpretive freedom in all cases but discourse anaphora and

presupposition. Furthermore, evidence from the perceptual simulation of DD in

reading provides theory-independent support that DD must be read as an indepen-

dent speech act.

3.1 The basics of reported speech

English permits two ways of expressing reported speech in the complement

of a verb of speech like say, direct discourse (DD) (15) and indirect discourse (ID)

(16).

(15) Rebecca said “The nurses in my ward are well-paid.”

(16) Rebecca said that the nurses in her ward were well-paid.

(17) a. * Who did Rebecca say “I saw yesterday”?

b. Who did Rebecca say she saw yesterday?

(18) a. Rebecca said “Eek!”

b. * Rebecca said that eek.
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Like ARCs and RRCs, these alternatives are minimally different in notable ways.

While ID is integrated in syntax to the extent that it permits binding and se-

quence of tenses phenomena (Cappelen & Lepore, 2017), and in some cases permits

Wh-movement (17), DD maintains a non-integrated representation that simulates

the reported utterance mimetically (Clark & Gerrig, 1990; Davidson, 2015). As

such, DD even permits non-propositional and ungrammatical content, while ID

only permits grammatical, propositional content in its capacity as transmission of

the propositional content of the reported utterance (18).

3.2 Comparing relevant features of appositives and direct discourse

Like appositives, it seems possible to analyze direct discourse as an embed-

ded speech act. In the same way, it fails to be opaque to some syntactic/semantic

phenomena, and it clearly invokes a separate speech act, though the point is a

little different from the independence of ARCs: ARCs seem to represent a sepa-

rate, parallel speech act on the part of the speaker within the same discourse as

their main assertion. Direct discourse contributes a demonstration (Clark & Gerrig,

1990; Davidson, 2015) as part of the same speech act (indeed, we don’t observe the

absence of scope effects), but in doing so calls forward a speech act performed at a

different time by a different speaker. Critically: it certainly does not assert speaker

commitment to its content in the same way as a matrix-level assertion.

Looking to compare the discourse status of DD and ARCs, we might turn to

the tests for at-issueness derived from Potts (2005) and Tonhauser (2012), discussed

above. These suggest that indeed,the propositional content of DD is absent from
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the at-issue contribution of a sentence containing it. The propositional content of

DD cannot felicitously be targeted by a polar response particle (19) and cannot

feliciously answer a QUD (20) (except for in its function as an object, as in 21).

Note that the latter is a point of disagreement in the literature: Bary and Maier

(2018) suggest that DD may answer a QUD, though the authors provide only a

judgement.

(19) A: Rebecca said “The nurses in my ward are well-paid.”

# B: No, they aren’t.

(20) A: Are the nurses in this hospital well-paid?

#B: Rebecca said ”The nurses in my ward are well-paid.”

(21) A: What did Rebecca say?

B: Rebecca said ”The nurses in my ward are well-paid.”

The application of tests for projectivity also brings complications in this case. On

one hand, it is clear that the propositional content of DD is not influenced by the

negation (22) or interrogativity (23) of the matrix clause: in both cases the reported

speech has the same content and illocutionary force. On the other hand, these scopal

operators do influence whether the matrix speaker commits to the existence of the

reported speech: in neither of these cases does the speaker assert that Rebecca

actually made the depicted utterance.

(22) Rebecca didn’t say ”The nurses in my ward are well-paid.”

(23) Did Rebecca say ”The nurses in my ward are well paid”?
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While we learn some relevant generalizations from the applications of these tests,

I will note that they should not be taken as satisfactory demonstration that, say,

DD contributes NAI information. For one, this isn’t accurate: all that the diag-

nostics ever might have shown is whether certain aspects of DD, of which we’ve

seen multiple, contribute any at-issue content.8 Secondly, the phenomena targeted

by these diagnostics may be more diverse than testing interaction with the QUD:

plenty of information in an utterance is inaccessible to polarity particles like no,

and question-answer pairs can be incongruous for reasons unrelated to the AI/NAI

divide.

What I will assert is that the apparent independence of the content of the

reported speech in a token of DD supports the notion that it is a distinct discourse

unit from the rest of the clause, in a way which bears some resemblance to the

division between an ARC and its matrix.

Before moving forward, I will note that such independence, just as with

ARCs, does not preclude DD from introducing discourse referents for discourse

anaphora like they (24) and satisfying presuppositions like the one introduced by

too (25).

(24) Rebecca said “The nurses in my ward are well-paid.” I checked, and they

are.

(25) Rebecca said “The nurses in my ward are well-paid.” I checked, and mine

are too.
8That is to say, just because some content fails to make an at-issue contribution does not mean

that it makes a not-at-issue contribution.
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3.3 The processing of direct discourse: Perceptual simulation

Outside of formal properties, existing research on the reading of DD has

revealed one very salient feature it does not share with ID and presumably also

not ARCs: the perceptual simulation of the represented speaker. Not only does

activity in voice-selective areas of the auditory cortex increase during the reading of

DD passages (Yao et al., 2011), but also first-pass and go-past reading times of DD

are modulated by the described speed of the reported speech (Stites et al., 2013;

Yao & Scheepers, 2011): even solely on the cue of a single pre-verbal temporal ad-

verb indicating the reported speech act was originally delivered quickly, participants

will increase the speed at which they read the passage (Stites et al., 2013). It is

particularly notable that this effect is manifest only within passages of DD: indi-

rect discourse passages otherwise identical do not show any effect of the temporal

adverb.

The importance of such a finding is made clear when considering that read-

ers are observed to perform the same perceptual simulation when reading attributed

text (Alexander & Nygaard, 2008; Zhou & Christianson, 2016), that is, single simple

utterances which were presented in a context which featured extra-stimulus infor-

mation providing information about the speaker. It seems, then, that perceptual

simulation provides insight into an online process in which DD tokens are processed

alike with the speech acts they stand in for. This, alongside the formal proper-

ties outlined above, provides supportive evidence that DD, like ARCs, constitutes a

unit which is treated independently from superordinate material, even during online

25



reading.

3.4 Predictions

Given that DD appears to also be the right kind of syntactically-embedded

parallel discourse unit, and the strong hypothesis that all rightward speech act

boundaries result in discounting from downstream processes, we predict that direct

discourse processing will demonstrate the same offline judgement effects observed

by Dillon et al. for ARCs. That is, complexity within a token of DD will result

in a smaller penalty than the same complexity within a token of ID, and likewise,

filler-gap dependencies spanning DD will result in a smaller penalty than the same

dependency spanning a token of ID. These are exactly the predictions I test in the

experiments reported below, the former in Experiments 1 and 2 and the latter in

Experiment 3.

4 Experiment 1: Costs for complexity within reported

speech

In Experiment 1, I conduct a straightforward extension of the 2x2 from

Dillon et al. (2014) discussed above, looking at the effects of internal complexity

within DD and ID. The hypothesis of speech act bounding predicts that a first-

order difference of differences interaction between Structure and Complexity will

obtain such that the penalty associated with Long conditions in ID is attenuated in

DD.
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4.1 Method

Materials

I constructed 32 items to be manipulated in a 2x2 contrast of Complexity

[Short, Long] and Structure [ID, DD]. Just as in Dillon et al. (2014), ORCs were

used to lengthen the critical regions, here speech report clauses. 24 of the 32 items

feature identical ORCs to the items of Dillon et al. (2014), and the others were

closely modeled on them, such that all complex conditions feature an ORC with

an inanimate head extracted from object or prepositional object position, and a

proper name subject. An example is given in Table 7. To adhere with prescriptive

standards, a comma preceded instances of DD.

Table 7: Sample stimulus from Experiment 1.

Item Complexity ID DD

1 Short Evan said that the cruise

departed three hours behind

schedule.

Evan said, “The cruise

departed three hours

behind schedule.”

1 Long Evan said that the cruise

Mary took to the Pacific

Islands departed three hours

behind schedule.

Evan said, “The cruise

Mary took to the Pacific

Islands departed three

hours behind schedule.”

Interleaved with these experimental items, participants saw the 72 fillers
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used in Dillon et al. (2014) and Dillon et al. (2017), which include a mix of gram-

matical and ungrammatical (verb agreement and reflexive number mismatch, NPI

illusion) cases.

Participants and procedure

48 native English-speaking participants with at least the equivalent of a

high school diploma were recruited on Prolific, and paid in accordance with a $12/hr

wage. After completing a consent form, they were instructed that they would be

rating sentences of English for their naturalness on a 7-point scale, using keys or the

mouse. The “1” point was labelled “very unnatural,” and “7” was labelled, “very

natural.” A few trials of guided practice identical to the procedure used in Dillon et

al. (2014) and Dillon et al. (2017) instructed participants on how we expected them

to use certain regions of the scale, before they proceeded to further practice. After

the final practice item, participants answered questions in a short burn-in period to

continue familiarizing them with the scale before any critical items were shown.

Critical items were Latin-squared into 4 forms with equal participation in

each, before being randomized and interleaved with the 72 base fillers. Mandatory

10s breaks were interspersed throughout the experiment every 15 trials. At the end

of the experiment, participants responded to a short survey about their language

experience and their experience on the task, before receiving credit.

All elements of the procedure for other experiments were identical.
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Figure 4: Mean naturalness ratings by condition from Experiment 1. Error bars
indicate ±1 SE.

4.2 Results

Ratings for trials which took longer than 30s were discarded, removing

a total of 20 critical trials. Mean responses received are provided in Table 8 and

Figure 4.

Table 8: Mean naturalness ratings (7 = very natural) by

condition for Experiment 1.

Complexity ID DD

Short 6.46 (0.05) 6.54 (0.05)

Long 5.85 (0.07) 6.05 (0.06)

Statistical analysis was carried out by fitting an cumulative link mixed-

effects model with Laplace approximation and a probit link, using the ordinal
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package in R, with maximal random effects and treatment coded variables (treat-

ment level specified in parentheses). Parameters for this model are given in Table

9. We observe a significant main effect of complexity (z = −6.10, p < .001), and no

other significant effects. Most importantly, the predicted interaction of complexity

and structure failed to reach significance (z = 1.01, p = .31).

Table 9: Ordinal mixed-effects model fit to the data from

Experiment 1.

Effect Estimate SE z p

Structure (DD) 0.1 0.18 0.54 .59

Complexity (Long) -1.14 0.19 -6.1 <.001

Structure × Complexity 0.18 0.18 1.01 .31

4.3 Discussion

In Experiment 1, we fail to find the predicted interaction such that the

penalty for increased complexity within ID attenuates in DD. The results are in-

consistent with the data on ARCs, and thus fail to support the hypothesis that all

speech act boundaries should serve as meaningful divides in processing.

It is apparent that all critical items in Experiment 1 were rated very highly

by participants. Given that there is a numeric trend towards the predicted inter-

action, we might wonder whether it escaped significance due to scale compression

or a ceiling effect. I will note that two additional experiments on similar items not
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reported here featured biases shifted toward this ceiling and away from this ceiling,

but no significant interaction was observed in either.

5 Experiment 2: Comparing with appositives

The failure to observe the predicted interaction in Experiment 1 might call

into question whether the original appositive results are themselves replicable with

the increased power in the experiments reported in this thesis.9 The experiments in

Dillon et al. (2014) feature 24 items and comparison between 8 cells, such that each

participant only provided 3 observations per cell. In my design, which features 32

items and comparison between 4 cells, each participant is providing 8 observations

per cell. This offers the ability to estimate the population parameters of interest

with much more accuracy. I note that low power crucially can lead to an increased

rate of both Type I and Type II errors, so it may be the case that increased power

is revealing the original effect to be unreliable.

To ensure the security of the findings which this investigation is predicated

on, in Experiment 2 I aim to replicate the critical finding of Dillon et al. (2014), and

thus be able to argue more convincingly that Experiment 1 represents an informative

null result.
9Though it is worth noting that Kroll and Wagers (2019) already have replicated the major

finding with novel items and greater power than Dillon et al.
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5.1 Method

Materials

24 items were taken directly from Dillon et al. (2014), and an additional 8

items were generated to the Dillon et al. template based on the 8 items created for

Experiment 1. A sample item is provided in Table 10.

Table 10: Sample stimulus from Experiment 2.

Item Complexity RRC ARC

1 Short That man who was on the

cruise tried to throw a

waitress overboard.

That man, the one on the

cruise, tried to throw a

waitress overboard.

1 Long That man who was on the

cruise Mary took to the

Pacific Islands tried to throw

a waitress overboard.

That man, the one on the

cruise Mary took to the

Pacific Islands, tried to

throw a waitress

overboard.

Participants and procedure

Participants were recruited and completed the task as in Experiment 1.
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Figure 5: Mean naturalness ratings by condition from Experiment 2. Error bars
indicate ±1 SE.

5.2 Results

Ratings for trials which took longer than 30s were discarded, removing a

total of 58 critical trials. Mean responses received are provided in Table 11 and

Figure 5.

Table 11: Mean naturalness ratings (7 = very natural) by

condition for Experiment 2.

Complexity RRC ARC

Short 5.52 (0.07) 5.8 (0.06)

Long 4.88 (0.08) 5.56 (0.07)

Statistical analysis was carried out as in Experiment 1. We observe a

significant main effect of complexity (z = −4.52, p < .001), and a significant main
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effect of structure, such that short ARCs were rated more natural than short RRCs

(z = 2.16, p = .031). Most importantly, the predicted interaction of complexity and

structure was borne out, such that the complexity penalty was smaller for ARCs

(z = 2.30, p = .021).

Table 12: Ordinal mixed-effects model fit to the data from

Experiment 2.

Effect Estimate SE z p

Structure (ARC) 0.36 0.17 2.16 .031

Complexity (Long) -0.66 0.15 -4.52 <.001

Structure × Complexity -0.34 0.15 2.3 .021

5.3 Post-hoc comparison with Experiment 2

Table 13 reports the parameters for a Bayesian ordinal mixed-effects model

fit over data from Experiments 1 and 2 using Experiment as a two-way between-

subjects factor with E1 as the treatment level and E2 as reference level. Posterior

values for β̂ and σβ along with 95% credible intervals (CRIs) are provided. Param-

eters whose 95% CRI does not contain 0 are assumed to indicate reliable effects

For this analysis, no responses were removed. We find a significant main effect of

Experiment such that E1 exhibits higher ratings than E2 (considering only short,

unmarked structures), a small significant main effect preferring ARCs over RRCs

(considering only short structures in E2), and a standard negative effect of com-
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plexity such that complexity decreases ratings (considering only RRCs in E2). We

also observe an interaction of experiment by complexity, such that the increase

in ratings for E1 is slighly smaller when comparing the complex conditions, and a

borderline significant interaction of complexity by structure, equivalent to the inter-

action found looking at E2 in isolation.10 Crucially, we fail to observe the three-way

interaction that would demonstrate a significant replicating interaction in the RC

experiment being eliminated in the DD experiment.

Table 13: Bayesian ordinal mixed-effects model fit over the

data for Experiments 2 and 1 as a between-subjects manipu-

lation.

Effect Posterior β̂ Posterior σβ

95% CRI

Lower

95% CRI

Upper

Experiment (E1) 1.13 0.09 0.95 1.32

Struc.

(ARC/DD)

0.28 0.11 0.07 0.49

Complexity

(Long)

-0.5 0.09 -0.68 -0.32

Expt. × Struc. -0.13 0.13 -0.38 0.13

Expt. × Compl. -0.3 0.12 -0.54 -0.06

Struc. × Compl. 0.22 0.11 0 0.44

10That is, it appears that in the un-excluded data set, the interaction in E2 is only borderline
significant.
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Effect Posterior β̂ Posterior σβ

95% CRI

Lower

95% CRI

Upper

E. × S. × C. -0.17 0.17 -0.49 0.16

5.4 Discussion

We replicate the critical effect of Dillon et al. (2014) with our population

and power, which may leave us with more confidence that the failure to find that

effect in Experiment 1 with DD is an informative failure. However, a Bayesian-fit

model over the two experiments does not find the Structure × Complexity param-

eters fit for the two experiments to be significantly different. Thus, while we may

still have confidence that the measures and sample here had the ability to reveal the

critical interaction in E1, and did not, it cannot be said for certain that the effect

does not exist at the population level.

I take this at present as sufficient evidence to conclude a meaningful dif-

ference between the expected effect, given the observations with ARCs, and what

we actually observe with DD. It seems that position within an instance of DD does

not insulate complexity from affecting acceptability judgements given for the entire

sentence.

6 Experiment 3: Dependencies across reported speech

Experiment 3 turns to extending the findings of Dillon et al. (2017), in-

vestigating discrepancies in filler-gap processing between ID and DD. This offers
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another opportunity to test the predictions of the hypothesis that speech acts serve

as meaningful segments for processing: this hypothesis predicts that resolving de-

pendencies which cross DD will be less difficult than resolving dependencies which

cross ID, by virtue of the processor’s ability to downweight DD material and thereby

eliminate sources of interference.

6.1 Method

Materials

Similar to the construction of materials for Experiment 1, 32 items were

created based on the qualities of the 24 items in Dillon et al. (2017). As in that study,

each item was manipulated in a 2x2 cross of Structure [ID, DD] × Filler [-Filler,

+Filler], where the presence of a filler-gap dependency crossing the critical speech

report was manipulated by the type of embedded question used, between embedded

content questions and embedded polar if questions. Speech reports were always

contained within relative clauses modifying the subject of the embedded question.

An example item is in Table 14.
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Table 14: Sample stimulus from Experiment 3.

Item Filler ID DD

1 -Filler The butcher asked if the

lady who said that she

would like a nice big ham

was cooking for a party.

The butcher asked if the

lady who said, “I would like

a nice big ham,” was cooking

for a party.

1 +Filler The butcher asked who the

lady who said that she

would like a nice big ham

was cooking for.

The butcher asked who the

lady who said, “I would like

a nice big ham,” was cooking

for.

Participants and procedure

Participants were recruited and participated as in Experiments 1 and 2.

6.2 Results

Mean responses received are provided in Table 15 and Figure 6. Statistical

analysis was performed on the unexcluded data set using a Bayesian-fit ordinal

model, reported as above in Table 16.
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Figure 6: Mean naturalness ratings by condition from Experiment 3. Error bars
indicate ±1 SE.

Table 15: Mean naturalness ratings (7 = very natural) by

condition for Experiment 3.

Filler ID DD

-Filler 4.46 (0.09) 5.05 (0.08)

+Filler 3.55 (0.09) 3.93 (0.09)

We observe a significant main effect (a penalty) of the presence of a filler-

gap dependency (β̂ = −0.7, 95% CRI = (−.99,−.41)), and a significant main effect

of structure such that DD is preferred to ID (β̂ = 0.46, 95% CRI = (0.30, 0.62)).

The predicted interaction of filler and structure failed to reach significance (β̂ =

−0.19, 95% CRI = (−0.42, 0.03)), this time trending numerically in the opposite

direction from predicted.
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Table 16: Bayesian ordinal mixed-effects model fit to the data

from Experiment 3.

Effect Posterior β̂ Posterior σβ

95% CRI

Lower

95% CRI

Upper

Structure

(DD)

0.46 0.08 0.3 0.62

Filler

(+Filler)

-0.7 0.15 -0.99 -0.41

Struct. × F. -0.19 0.11 -0.42 0.03

6.3 Discussion

In accordance with failures to find evidence for DD as a segmented pro-

cessing unit akin to ARCs in Experiment 1, Experiment 3 fails again to find an

interaction such that DD imposes less upon matrix computation than ID. Recall

that in particular, this effect with ARCs was revealed in eyetracking to correspond

to differential difficulty of filler integration, manifest as faster go-past times on the

region containing the gap. My hypothesis predicts that DD, as a similarly subordi-

nate speech act, should also contribute less difficulty - in both cases, the contents of

the secondary speech act might be discounted such that they lead to less interfer-

ence during retrieval of the filler. This is not observed: it is just as hard to retrieve

fillers in the immediate context of DD and ID. We thus have no evidence that DD
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engenders any separability from its matrix content. The consistency of these nulls

lends to their weight.
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7 General discussion

The predictions of the hypothesis that speech acts serve to delineate pro-

cessing units have been unsupported by the data presented here. In two cases, no

interaction was observed that indicated DD, as a case of a subordinate independent

speech act, shared the properties of ARCs as observed with consistency in Dillon

et al. (2014), Dillon et al. (2017), and Kroll and Wagers (2019).

This is particularly surprising given existing experimental work on the

reading of DD, in which readers modulate reading rate just as they do in matrix-

level attributed speech (Alexander & Nygaard, 2008; Stites et al., 2013; Yao &

Scheepers, 2011; Zhou & Christianson, 2016). This would suggest that from early

reading, the processor separates DD as the speech act of another individual, and

subjects it to special treatment as a result.

I see two ways to interpret this result. Firstly, it may be the case that,

despite the ultimate truth of the speech act hypothesis presented above, DD does

not accurately represent an independent and separable speech act in the relevant

manner. Alternately, perhaps the speech act hypothesis is incorrect, and should be

replaced with a hypothesis targeting the influence of implicit prosody, as argued by

Kroll and Wagers (2019). I outline these two conclusions individually below.

7.1 Revisiting the comparability of DD and ARCs

As mentioned above, presuming similarity between DD and ARCs is an

unexpected comparison among many dimensions. Perhaps the argument that DD
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is the same kind of subordinate speech act is not fully defensible. Indeed, as al-

ready noted, DD is more integrated with its matrix than ARCs on one measure:

interactions with scope. ARCs are unaffected by negation, and always represent

an assertion. The propositional content of DD is the same way, but the linguistic

content is subject to the same scope context as the rest of the VP which embeds

it, in ways which can suppress the actual existence of the DD as someone else’s

utterance.

(26) The candidate said, “The decision of the American people is irrelevant.”

(27) The candidate didn’t say, “The decision of the American people is irrelevant.”

(28) The candidate might say, “The decision of the American people is irrelevant.”

(29) The parody article claimed that the candidate said, “The decision of the

American people is irrelevant.”

(30) Did the candidate say, “The decision of the American people is irrelevant”?

I have focused thus far on cases where DD is embedded in a positive asser-

tion (26). In these cases, the sentence asserts a particular individual uttered some

speech with given verbal content, and also re-presents that verbal content, such

that the original words and message of the reported speech act are accessible. In

such cases, a reader can be said to be tasked with representing two speech acts,

one by the present speaker, and the reported act contained within it. However, in

contexts with negation (27), modality (28), or further embedding (29), or within

a question (30), the inference of the actual existence of this speech act evaporates.

In such cases, this second embedded act must be reconstructed to understand the
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sentence, but it would be a mistake to understand it as an actual speech act akin

to the untarnished status of ARCs in these contexts.

This is because the verbal content of DD is thematically integrated with the

verb of speech, and is thus at that level part of the matrix speech act. The reasoning

about comparability with ARCs above mostly targeted the propositional content of

the DD report, but perhaps this is critically not the relevant contributor to the effect

observed in ARCs. That is, if the verbal content of the DD is undoubtedly part of

the matrix speech act, even if its ultimate composition is not, we could imagine

that this material is not downweighted in the same manner as the fully-independent

material of an ARC.

Again, though, this is somewhat surprising, given that the verbal content

of DD is apparently attributed and read accordingly very quickly. Even if the

attributed utterance is part of the matrix speech act grammatically, it appears to

be read as if fully independent.11

If we did conclude that DD is not an appropriate instance of an indepen-

dent, subordinate speech act, the hypothesis might stand as it does now, but we

would not have a good way of evaluating it further with cases of sentence-internal

secondary speech acts.

There is another way in which we might see DD as non-comparable to

ARCs: the direction of information priority. The information conveyed by an ARC

is clearly subordinate to the gist of the matrix sentence, but, despite the linguistic
11I suppose one could, however, analyze the speed-modulation findings as something to do with

imagining how a matrix-level speaker would represent that speech, rather than imagining the re-
ported speech qua speech.
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tests which reveal it as not-at-issue, it seems as if the information conveyed by DD is

the most important part of many sentences which contain it. If this characterization

were reliable, one might imagine that, even if it did represent the right kind of speech

act unit to be weighted differently, DD would not be downweighted and the matrix

would be, or indeed that DD would be upweighted.

From the evidence seen in Experiment 1, I think it is safe to conclude that

DD is not upweighted compared to ID: there is no significant effect of structure on

the effect of complexity, positive or negative. This still leaves open the possibility

for a future experiment to investigate whether complexity in the matrix is treated

differently between DD and ID.

However, we might a priori have some doubts about this comparison. In

fact, the potential “main point” status of DD is a pattern most clearly demonstrated

by ID: the original argument by Simons (2007) shows that in ID and other similar

embedding predicates, the main at-issue content can sometimes be the embedded

clause, and the matrix serves only as evidential color. This is exactly the behavior

that DD does not demonstrate. It would seem that, if the effect of this kind of

“main point” phenomenon were to be investigated, ID is not the ideal comparison,

or if it is, we need a new rigorous way to define “main point” to the exclusion of

at-issueness.

7.2 On the prosodic boundaries of DD

The intuition that implicit prosody may be critical here has arisen in Dillon

et al. (2014) and most rigorously in Kroll and Wagers (2019). The argument is that,
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rather than the speech act, it may be some unit of prosody roughly corresponding

to a speech act that underlies the patterns of downweighting. ARCs and not RRCs

ought to feature a difference in prosody such that ARCs comprise such a distinct

unit and RRCs do not. This seems intuitively plausible.

Such a hypothesis doesn’t require giving the processor knowledge of speech

acts, and instead requires use of implicit prosody (Fodor, 2002). This may not be

as controversial: psycholinguistic literature has demonstrated that even the default

prosody readers assign to a string impacts their online parsing decisions (see Breen

(2014) for a recent overview), and the idea that prosodic units are minimal areas of

integration (see my earlier suggestion re: speech acts) has also been floated before

(Frazier et al., 2006; Hirotani et al., 2006).

If this is indeed to be a plausible explanation for the ARC and DD results

together, it would need to be the case that DD does not exemplify the right kind

of prosodic unit to be separate from the matrix clause. While no production study

exists, to my knowledge, that compares the prosodification of minimally different

strings of ID and DD, there is a large corpus literature comparing productions. The

take-aways of this literature are somewhat mixed. Certainly, it is the case that

recorded productions of DD regularly feature marked excursions from a speaker’s

typical speech rate and pitch range (Blackwell et al., 2015; Bolden, 2004; Estelles-

Arguedas, 2015; Jansen et al., 2001; Klewitz & Couper-Kuhlen, 1999; Lampert,

2018), though such excursions are neither mandatory nor limited only to DD, for

instance often showing up in vivid reporting of ID. A few studies have also found

the use of more standard prosodic boundaries to mark the beginning and ending
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of DD (Jansen et al., 2001), but other studies have remarked that such boundaries

are not always clearly marked and can lead to ambiguities (Bolden, 2004; Hanote,

2015). In particular, Hanote (2015) notes that speakers in a corpus of English

regularly produce at least short matrix clauses as pre-phrasal material adjoined to

the prosodic unit of the DD itself. Perhaps there is something to be said about

the lack of a systematic boundary found by this literature, although it must be

compared to the boundary found in ARCs. If indeed DD is prosodically phrased

with its matrix (pitch and rate excursions aside), this hypothesis would be quite

tenable.

7.3 Conclusions

I have entertained the hypothesis in this thesis that the human processing

of language may have knowledge of certain discourse units at its disposal, and may

upweight and downweight these units for any given computational or memory task.

The data on appositives from Dillon et al. (2014) and Dillon et al. (2017) are largely

in line with such a hypothesis, and in particular a generalization that subordinate

speech acts are downweighted, but experiments presented here on the processing and

judgement of sentences containing direct and indirect discourse suggest that not all

speech acts follow this pattern. I’ve entertained two alternate hypotheses: either

direct discourse does not represent the right kind of structure to be a candidate

for such a discourse unit, or prosodic units, which could differ between appositives

and direct discourse, may be the underlying factor. A third possibility I have not

entertained explicitly is that a general pattern shouldn’t be projected at all, and
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the Dillon et al. (2014, 2017) results are instances of an effect limited only to

appositives. In any event, the data here suggests that such a general hypothesis

about the evidential weighting of speech act units is too broad a claim. Future work

is tasked with deciding the most reasonable way to restrict it.
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