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a b s t r a c t

We investigated the role of discourse context in relative clause processing. We first repli-
cated Reali and Christiansen’s (2007a) finding that pronominal object relative clauses are
easier to process than analogous subject relative clauses (an effect which stands in contrast
to previous research on pronominal relative clauses). We then analyzed corpus data to
demonstrate that the embedded noun phrase in object relative clauses nearly always has
a discourse-old referent, even if the noun phrase is not pronominal, while the referent of
the embedded noun phrase in subject relative clauses is typically discourse-new. We then
extended the work of Mak et al. (2008), by demonstrating in region-by-region reading that
full noun phrase object relative clauses are not more difficult to process than subject rel-
atives when they are preceded by appropriate discourse contexts. Finally, we reanalyzed
data from the Dundee Eye-tracking corpus to show that contra Demberg and Keller
(2007), naturally occurring object relatives are no harder to process than subject relatives.
We conclude that the processing difficulties associated with object as compared to subject
relative clauses arises because object relative clauses violate more discourse expectations
in typical experimental contexts.

� 2011 Elsevier Inc. All rights reserved.

Introduction

The experimental investigation of language comprehen-
sion is typically carried out by examining the processing of
isolated sentences. This is a near necessity due to need to
exert experimental control over extraneous variables.
However, the use of isolated contexts can produce mis-
leading results. If the comprehender has expectations asso-
ciated with a structure based on the contexts in which the
structure normally appears or the discourse functions that
the structure normally serves, these expectations may be
violated when the structure appears in an isolated context.
Furthermore, if two structures have differing degrees of
unnaturalness in isolation, and they are compared in
isolated contexts, the results of the comparison may be

misleading, as the differing effects of the isolated contexts
will be confounded with the experimental variables being
manipulated.

We argue that the well-known differences between the
degree of difficulty associated with the processing of sub-
ject and object relative clauses are at least in part due to
the differing degrees to which subject and object relative
clauses violate expectations when encountered in isolated
contexts. Using a combination of corpus data, reading time
experiments, and statistical modeling of data from an eye-
tracking corpus, we explore the expectations associated
with subject and object relative clauses and investigate
the extent to which these expectations influence process-
ing. This allows us to re-evaluate the extent to which
previous results support various models of processing.

In general, object relative clauses such as (1) have been
found to be more difficult to process than analogous sub-
ject relative clauses, such as (2). However, a recent series
of findings demonstrate that object relative clauses are
not always more difficult to process than subject relative
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clauses. Rather, in some situations, they are easier to pro-
cess than analogous subject relative clauses. The difficulty
in processing object relative clauses is either reduced or
eliminated in examples like (3), where the modified noun
phrase is inanimate (Gennari & MacDonald, 2008; Traxler,
Morris, & Seely, 2002, inter alia). Additionally, pronominal
object relative clauses like (4) are read more quickly than
analogous subject relative clauses like (5) (Reali & Chris-
tiansen, 2007a). Finally, Mak, Vonk, and Schriefers (2008)
demonstrated that the difficulty in processing Dutch object
relative clauses can be eliminated by changing the ongoing
topic of the context which precedes the relative clause (see
discussion below for examples).

(1) The lady that the banker visited enjoyed the dinner
very much.

(2) The lady that visited the banker enjoyed the dinner
very much.

(3) The movie that the director watched received a
prize.

(4) The lady that you visited enjoyed the dinner very
much.

(5) The lady that visited you enjoyed the dinner very
much.

The discourse functions of object relative clauses de-
scribed by Fox and Thompson (1990) have been proposed
as either a direct or indirect possible cause for the reduc-
tion in difficulty in all three cases where object relative
clause difficulty is reduced or eliminated (Gennari & Mac-
Donald, 2009; Mak et al., 2008; Reali & Christiansen,
2007a). Fox and Thompson studied the use of relative
clauses in a corpus of spoken conversational English. They
state that a referent must be relevant for a listener at the
point at which it is introduced. The main way in which a
referent is made relevant is by relating it to another refer-
ent whose relevance is clear – a process known as ground-
ing. One way in which grounding is accomplished is by
modifying the ungrounded referent with a relative clause,
where the embedded noun phrase refers back to a relevant
referent in the ongoing discourse (e.g., if the ongoing topic
is the speaker’s pet dog, and a squirrel is suddenly men-
tioned, the referent of the squirrel can be grounded by say-
ing The squirrel that he chased. . .). Because the embedded
noun phrase refers back to a referent in the ongoing dis-
course, it tends to be a pronoun – resulting in a pronominal
relative clause. For reasons discussed below, this process
also tends to result in object relative clauses more often
than subject relative clauses. This leads to a distributional
difference in the occurrence of pronouns and full noun
phrases in subject and object relative clauses, with subject
relative clauses tending to have full noun phrases, and ob-
ject relative clauses tending to have pronominal noun
phrases.

Reali and Christiansen attribute their finding that
pronominal object relatives are read more quickly than
pronominal subject relatives to the relative frequencies of
that + pronoun + verb vs. that + verb + pronoun and that +
full noun phrase + verb vs. that + verb + full noun phrase.
They suggest that word chunk frequencies and the

discourse factors outlined by Fox and Thompson combine
with other factors such as memory limitations to influence
relative clause processing.

Similarly, the processing differences between object
relative clauses modifying animate nouns and those mod-
ifying inanimate nouns may also be due to frequency dif-
ferences attributable to the discourse functions described
by Fox and Thompson. Fox and Thompson point out that
because inanimate referents are more likely to be un-
grounded than animate referents, they are more likely to
be modified by relative clauses. Moreover, when the mod-
ified noun phrase is non-human/inanimate, the relative
clause usually takes the form of an object relative clause.
This is because the ongoing topics of conversation that
the embedded noun phrases in relative clauses refer to
tend to be participants in the conversation (or at least
other human/animate entities). Given a relationship be-
tween an inanimate object (the referent being modified),
and a human referent, it is more likely for the human to
be doing something to the inanimate referent (resulting
in an object relative clause such as the clay that the potter
threw) than for the inanimate referent to be doing some-
thing to the human (resulting in a subject relative clause
such as the clay that annoyed the potter). This results in a
distributional difference between object and subject rela-
tive clauses depending on whether they modify animate
or inanimate noun phrases, with inanimate noun phrases
being more likely to be modified by object relative clauses,
and animate noun phrases being more likely to be modi-
fied by subject relative clauses. This distributional differ-
ence is reflected in sentence completions (Gennari &
MacDonald, 2008), where participants were more likely
to complete a prompt with an animate subject (e.g., the
musician that. . .) with a subject relative clause, and to com-
plete a prompt with an inanimate subject (e.g., the movie
that. . .) with an object relative clause. This distributional
difference has been suggested as a cause for the processing
differences between relative clauses modifying animate
noun phrases and those modifying inanimate noun phrases
(e.g., Gennari & MacDonald, 2008, 2009; Mak, Vonk, & Sch-
riefers, 2006).

The discourse function of object relative clauses
described by Fox and Thompson also appears to underlie
recent results in Dutch relative clause processing (Mak
et al., 2008). Dutch relative clauses are different from
English relative clauses in that Dutch relative clauses are
structurally ambiguous. In both subject (6) and object (7)
relative clauses, the modified noun phrase is followed by
the relativizer, and then the embedded noun phrase. Un-
less the modified noun phrase is a case-marked pronoun,
it is unclear whether the noun phrase is an object or a sub-
ject, and thus, whether the relative clause is a subject rel-
ative clause or an object relative clause. In a sentence
starting with De politie heeft de bewoners, die de inbreker
. . ., the phrase die de inbreker could either be the start of
a subject relative clause, as in (6), where de inbreker is ulti-
mately the object of neergeslagen, or an object relative
clause, as in (7), where de inbreker is ultimately the subject
of neergeslagen. The initial interpretation depends on the
relative likelihood of de bewoners (the occupants) and de
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