Character Status as a Constraint on
Inference:
some aspects of the cognitive processes
underlying written language interpretation.

Michael Jonathon Clegg

Department of Psychology
University of Glasgow.

Submitted for the Degree of PhD to the Higher Degrees Committee of
the Faculty of Social Sciences, University of Glasgow.

May 1996

(c) Michael Jonathon Clegg, 1996.



"123

! " #3% $

* *

0 : - )
O ) +' )
4- 1 *( ) 5
L] 6 + *( il 1

% , 8 IIIll_

lllll_
% , O 0'(
- - 9 i<



Tors
oIS &

Cf») ,

YW
ey



Abstract

The scope of recent experimental work on reader inference has been
defined by the debate between proponents of minimalism and
constructionism. Constructionists (Glenberg and Mathew, 1992;
Graesser and Kreuz, 1993) have argued that readers routinely make
inferences; combining textual input with general knowledge to
construct a mental model analogue of the situation described in the
text. Minimalists (McKoon and Ratcliff, 1992) have counter-claimed
that readers are highly constrained in the inferential work they
attempt. In this thesis an alternative approach is attempted,
postulating that the structure of the text itself will encourage and
control inferencing. Specifically, it is demonstrated that the marking
of a main character in narrative determines how readers interpret
certain types of background information. This is termed the main
character attribution effect and is initially demonstrated for
psychological atmosphere background statements (Garrod and
Sanford, 1988). In a series of experiments using question-answering,
self-paced reading, and eye-tracking techniques I demonstrate the
robustness of this effect and detail its time course. In further on and
off-line studies I consider the generality of the effect with regard to
other types of background statement and to the ordering of
background and characterhood information. From these experiments
I conclude that the background statement itself acts as a bottom-up
cue for attributional inference, the locus of which is then controlled
by the main character. This is incompatible with the minimalist
position.
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Chapter 1
Introduction: Discourse Processing

If we take a sentence from a story in English and then randomly
reorder the words in it, the chances are we will come up with
something that makes no sense, and something which we intuitively
recognise as not being a sentence of English; that is, something
ungrammatical. Take the following example. The original sentence
(1a) comes from Conrad's The Secret Agent. The randomised version
(1b) was produced by numbering each of the seven words, then
placing these in the order given by a random number table (the

sequence was 2,3,1,5,7,4,6.)

(1a) Its face indicated ten minutes to nine.
(1b) Face indicated its minutes nine ten to.

If, in contrast, we take a paragraph from a story and reorder the
sentences within it, we may find certain oddities, but, with a little
ingenuity, the product should be interpretable and not obviously ill
formed. The paragraph containing example (1a), given as (2a) below,
itself has seven sentences. If these are reordered following the same
random sequence used before, we get the jerky, but interpretable
(2b).

(2a) Nothing moved in the parlour till Mrs Verloc raised her
head slowly and looked at the clock with inquiring
mistrust. She had become aware of a ticking sound in the
room. [t grew upon her ear, while she remembered clearly
that the clock on the wall was silent, had no audible tick.
What did it mean by beginning to tick so loudly all of a
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sudden? Its face indicated ten minutes to nine. Mrs Verloc
cared nothing for time, and the ticking went on. She
concluded it could not be the clock, and her sullen gaze
moved along the walls, wavered, and became vague, while
she strained her hearing to locate the sound.

(2b) She had become aware of a ticking sound in the room. It
grew upon her ear, while she remembered clearly that the
clock on the wall was silent, had no audible tick. Nothing
moved in the parlour till Mrs Verloc raised her head slowly
and looked at the clock with inquiring mistrust. Its face
indicated ten minutes to nine. She concluded it could not
be the clock, and her sullen gaze moved along the walls,
wavered, and became vague, while she strained her
hearing to locate the sound. What did it mean by beginning
to tick so loudly all of a sudden? Mrs Verloc cared nothing
for time, and the ticking went on.

It is clear from such a demonstration that there are rules (the
grammar) which determine the order of words in an English
sentence, and that as users of the language we know these rules -
they are in our minds. Given sufficient time and methodological
sophistication it should be possible for psycholinguistic researchers
investigating grammar to specify the mental rules we use in
producing and interpreting sentences. Equally, it is clear from our
demonstration that the domain of such rules is limited to the
sentence: sentence units themselves can appear in any order within a

larger discourse.

Does our mind's knowledge of language, therefore, extend only to
specifying what we are to do with words to make up sentences? If
this were to be the case then we would expect our interpretation of

multi-sentence texts to be simply a concatenation of individual
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sentences; but that is not the case. If we try and remember any text
we have read, what comes to mind is not a series of sentences, but
some kind of summary (for experimental demonstrations of this see,
for example, Johnson-Laird and Stevenson, 1970; Keenan et al, 1977;
Pichert and Anderson, 1977: Sachs, 1967; 1974). Moreover, this
summary is built from the recognition that the sentences of the text

refer to the same objects. For instance, reading

(3) The nasty student spat at the teacher. The lazy boy had no
morals.

leads us to understand that an unpleasant, lazy, young, male student
with no morals spat at the teacher. To use the term summary is,
perhaps, misleading: our understanding of text may well expand the

informational content of the individual sentences. If we read,

(4) Tom took a shine to Mary. Three months later she was
pregnant.

then we are likely to come away with the belief that Tom is the
father of Mary's baby, even though this is not stated explicitly. So,
the mental processes that lead to our understanding of text seem
more complicated than simply concatenating sentences: the actual
language of a text represents a particular situation, reading the text
results in a further, mental, representation of that situation, but these
two representations are not identical. Moreover, given that much of
the core meaning of passages is shared between readers - it is hard
to imagine a reader not understanding the nasty studentand the lazy
boy as referring to the same individual in the above example - it

would seem that there are some general mental principles that
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control these processes, even if these are not as deterministic as the

rules of grammar.

Discourse psycholinguists have identified a number of phenomena
which are exhibited across readers, and from which we can theorise
about the processes of building mental representations during
reading. For instance, Dooling and Lachman (1971) show how a title
can aid comprehension processes, and conclude that readers need an
indication of what background knowledge they should bring to
interpretation. Thorndyke (1977) shows how in recall readers are
unable to distinguish what they have read from certain implications
of what they have read, and concludes that readers represent
inferences going beyond the explicit content of the text. Haviland
and Clark (1974) show how gaps in descriptions lead to increased
reading times, and conclude that readers make inferences to
integrate new information with the existing context. O'Brien and
Myers (1985) show how unexpected statements increase reading
time, but also increase memory for text, and conclude that these too
cause difficulties in integrating the text into a coherent
representation. In this thesis I aim to detail a further, little
researched phenomenon, the main character attribution effect, and to
consider how explanations of this relate to existing theories of
discourse processing, particularly of inference. The phenomenon was
first identified by Garrod and Sanford (1988). They noticed that
“certain descriptive sentences in a narrative, whilst not explicitly
assigned to the perception of any specific character, are nonetheless
interpreted in relation to one character rather than others. For

instance, take passage (5):
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(5) At the Restaurant
Juliet entered the restaurant. There was a table in the
corner. The waiter took the order. Things seemed to go
well that night.

Although there are two characters introduced in the first three
sentences of the story, the information in the final sentence seems to
apply to just one. Whilst we would happily answer yes to the
question, Did things seem to go well for Juliet that night?, the
alternative Did things seem to go well for the waiter? prompts a
sense that we lack the information to say. It seems that we make an
inference attributing this information to the main character in the

narrative, but make no such inference to other characters.

In Part 2 of this thesis I offer experimental evidence to back up this
intuition. I also attempt to discover the mechanisms underlying the
effect, looking at its time course, what kinds of descriptive sentence
can be assigned in this way, and whether character and background
information need to be introduced in a particular order for
assignment to occur. In Part 1 I investigate the concept of a main
character (Chapter 4), and review existing theories of inference,
which must accommodate what this particular effect suggests about
inferential processing (Chapters 2 and 3). As a prelude to this, I

introduce the concept of inference in the following section.

1.1. Inference

It is a commonplace that what a reader understands from a text far
exceeds the literal meaning of the individual, constituent sentences.

That is, comprehension involves relating the meaning of sentences to
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one another, and to our general (non-linguistic) knowledge; a
computational process termed inference (McKoon and Ratcliff, 1992:
440; Rayner and Pollatsek, 1989: 264). The importance of inference
is most obvious in cases where the literal meaning of a text fragment
is non-sensical or indeterminate, but interpretation is intuitively
easy. For example, within the sentences we must interpret
metaphors (from the quotidian, the potentially explosive question of
Eastern Slavonia, to the poetic, Life's but a walking shadowl!,) while at
the discoursal level we must make bridging inferences (to relate
sentences lacking explicit connection, Six o'clock on the opening night
of The Letter at the Lyric Hammersmith. Joanna Lumley is preparing
to walk on stage and pump six bullets into her lover. The bar is
beginning to buzz.) and resolve ambiguous pronouns, The US
Attorney said yesterday Mr Iguchi faces up to 30 years in prison if
convicted. There is no evidence that he benefited personally from his

deals and it is expected he will plead not guilty.

McKoon and Ratcliff (1992: 440) give a definition of the concept

which neatly captures its accepted sense,

inference is defined as any piece of information that is not
explicitly stated in a text. This definition includes
relatively simple inferences as well as complex, elaborative
inferences and inferences that add new concepts to a text
as well as those that connect pieces of the text. For
example, by this definition it would be an inference to
encode the relation between a pronoun and its referent or
to encode two instances of the same word as referring to
the same concept. It would also be an inference to
compute 2 as the referent of the number that is four less
than the product of three times two or to combine the clues
of a mystery novel to give the murderer.
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Not everything in this definition is transparent or consistent. For
instance it is not straightforward to determine what information is
explicitly stated in a text. This is particularly true with linkages
between sentences. Forming these will often demand the use of
general knowledge to determine underspecified connections, but this
is not always the case. For instance, take an example where there is
an explicit causal connection between two sentences in a story,
whatever the distance between them (so, say, a story might begin
The Princess desired to rescue the Knight in shining armour and end
after many adventures, Thus the Princess secured her goal of
rescuing the knight.) It is not clear that encoding this representation
adds information to the text. Similarly with unambiguous pronouns
(Mikey was delighted it was Friday afternoon. He had a great
weekend planned out): the connection is overtly marked in the
language. However, I shall follow McKoon and Ratcliff's definition
and take as an example of inference (1) any clear addition of
information to the text, (2) any connection formed between separate
sentences of text, and (3) the process of checking that the situation

described is consistent with our knowledge of the world.

Inference is a far more ubiquitous process in interpretation than the
illustrative examples given above may imply. As readers of a
sentence such as Bosnia complained of being pressured into
compromising with war criminals and despots, we not only need to
make use of our non-linguistic knowledge to determine that the
referent of war criminals and despots is the political leaders of the
Bosnian Serbs, but in addition are likely to make complex judgements

about the accuracy and legitimacy of the foreign minister's claim.
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Indeed, in principle there is no limitation on the inferences that may
be made on the basis of a text: there is no a priori reason why, if
readers start combining existing knowledge with text content, they
should stop at any particular point. For literary texts the ability to
support a plurality of interesting interpretations is a sign of worth.
However, for cognitive psychologists this raises obvious problems of
computational complexity: given the limited nature of human
processing resources, some of the available inferences will be made
by a particular reader, but the remainder will not. What is it in the

text, and/ or the mind that determines this process of selection?

Such considerations have motivated a distinction between two types
of inference: necessary inferences, such as bridging inferences and
reference resolution, which are claimed to be determinate processes
and without which the reader will lack a coherent interpretation of
the text; and elaborative inferences which give rise to diversity in
interpretation (see Keenan et al, 1990; McKoon and Ratcliff, 1990).
However, this taxonomy is open to criticism (Sanford, 1990, and Vonk
and Noordman, 1990). First, the concept of what is necessary for
comprehension itself demands some independent assessment of what
constitutes comprehension of a text. This is a complex assessment to
make, and it seems unlikely that there is a fixed measure applicable
across texts. For instance, we can understand Jjoanna Lumley is
preparing to walk on stage. There she will pump six bullets into her
lover, simply by determining that she and her in the second sentence
refer to the same referent as Joanna Lumley in the first. However,
we would not want to characterise this as comprehending the
passage. Second, what begins as an elaborative inference may end as

a necessary one. If we read, Fred was driving down to London, then
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we may elaboratively infer that Fred is driving a car. If the sentence
is followed by, He hoped the car would make it, then determining the
reference of the definite noun phrase the car makes this a necessary
inference. Third, the process sometimes termed coherence checking -
ensuring that what is described is consistent with our understanding
of the world - seems to be a ubiquitous process. We will notice an
implausibility between sentences? even if explicit linking through a
repeated noun phrase means no bridging inference is necessary -
Maxine bought a book about vegetarian cookery. The book was by
Wordsworth, the great Romantic poet. To notice such anomalous
cases we must be engaged in a similar inferential mapping to general
knowledge with sentences that are plausible, even though in such

cases inferencing is not necessary for a coherent representation.

Given the weakness of a typology such as the necessary/ elaborative
distinction, it seems productive, in considering the computational
puzzle of text-based inference, to examine instead the aspects of a
text which encourage or discourage inferences of any kind. Given the
importance of inferencing to interpretation, a large part of the task of
an author will be to structure the text so as to encourage readers to
make all and only those inferences desired. Over the course of the
next two chapters I shall elaborate on current theoretical debates
about inference, and pursue the argument, adumbrated here, that a
fruitful approach would be to consider how rhetorical aspects of text
act as controllers of inference. In particular I shall suggest that
character status is one such device that is available. This establishes
the context for my discussion, in Chapter 4, of the concept of main
characterhood, and the empirical work in Part 2 which manipulates

character status .
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Part 1
The Main Character Attribution Effect:
Theoretical Issues
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Chapter 2
Theories of Inference: Minimalism and
Constructionism

2.1. Minimalism: definition

The minimalist hypothesis, advanced in detail by McKoon and Ratcliff
(1992), proposes that only a tightly constrained subset of the
inferences that are made available by a text are automatically
constructed during reading. Those that are made roughly correspond
to the necessary inferences described earlier (the points of
correspondence are expanded below); those that are excluded are
inferences involving searches of general knowledge to fill in details of
the description. The central claim is that readers, "do not
automatically construct inferences to fully represent the situation
described by a text' (McKoon and Ratcliff, 1992: 440; my italics). The
hypothesis allows for two circumstances that do license inference by
readers. First, there are those inferences which "establish locally
coherent representations of the parts of a text that are processed
concurrently" (the necessary inferences). Second, there are "those
that rely on information that is quickly and easily available" (McKoon
and Ratcliff, 1992: 440), this information coming from both "well-
known information from [a reader's] general knowledge and explicit
information from the text being read", where this textual information
"may be in short-term memory or it may be easily retrievable from
the long-term memory representation of the text that is under
construction" (McKoon and Ratcliff, 1992: 441). In the next section I
shall give a brief summary of data presented by McKoon and Ratcliff

demonstrating the construction of inferences only under these
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minimal conditions. In (2.3.) I note and elaborate some theoretical
criticisms of the minimalist proposal, and in (2.4.) review

experimental evidence for non-minimal inference.

2.2. Empirical support for minimalism

McKoon and Ratcliff's first concern is to demonstrate that the minimal
inferences predicted are indeed constructed during reading. The
need to maintain local coherence predicts that inferences linking
anaphors and their referents will be made during reading. In
support of this they report an experiment (McKoon and Ratcliff,
1980) using materials such as the following, (1), where there is a link
between the anaphor, criminal, and the antecedent, burglar.

Alternatives are presented inside {3}.

(1) A burglar surveyed the garage set back from the street.
Several milk bottles were piled at the curb. The banker
and her husband were on vacation. {The criminal/ A cat}
slipped away from the streetlamp.

They found that if the text c_ontained the anaphor-antecedent pair
(e.g. criminal - burglar) then, in a word recognition test following
reading, mention of the antecedent from the first sentence (burglan
acted as a prime for words in the last sentence which are co-
arguments with the anaphor (e.g. streetlamp). This was indexed by
faster response times relative to recognition of the same co-argument
in story versions without the anaphoric link, i.e. when a cat slips
away. The authors conclude that there has been an encoding of

connections through anaphoric inferences.
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Following the minimalist position other plausible candidates for
inference will not, in fact, occur during reading . For instance some
researchers have claimed thiat inferences are made which connect
statements setting out a character's goals at the beginning of a
narrative to their outcome (in success or frustration) at the
conclusion (Suh and Trabasso, 1989; Trabasso and Suh, 1993). These
are global inferences, occurring even if each adjoining sentence in the
passage coheres with its immediate discourse context, both in terms
of reference and of the developing causal structure. McKoon and
Ratcliff present data from a number of studies in which evidence for
such global inferences about causal structure could not be detected.
For instance, a priming study was carried out with stories of about
600 words, each with a nested causal structure such that fulfilment
of various subgoals allowed a final resolution of an overall goal.
After reading a pair of such passages, subjects were presented with
test sentences which they were required to verify as being true or
false of the stories read. Some of these related to the goals and
outcomes of the narratives, and were arranged to make up prime-
target pairs. It was assumed that if inferences relating goals to
outcomes were made during reading, then the resulting link in the
representation would lead to priming of the outcome sentence by the
goal. In the experiment an outcome target was preceded by one of
four options, either the corresponding goal (which was separated
from the outcome by several sentences in the story,) a sentence
adjacent to the goal but not related to it in content, a sentence near to
the outcome, or a sentence from the alternative story, a control
condition. Responses to the outcome target were significantly slower
in the control condition, and fastest when preceded by the prime

near to the target. Most importantly, there was no difference in
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response times between the goal prime and the sentence-near-to-

goal prime, indicating that no global inference was encoded.

In a further test of causal inferences, the authors contrasted cases of
global causal incoherence with those of local causal incoherence, the
latter being one of the triggering conditions for minimal inference.
An example of the former is given below, (2). The idea is that a
global goal is established (the need to workout an injury), but that
when this is frustrated (by the failure to find a tennis partner) the
characters resulting action is inconsistent with it (watching videos
won't workout the injury). However, it is intended that this action is
consistent with the local context (watching videos of your serve

coherently follows failing to find a tennis partner).

(2) Curtis spied a tennis court in the park. His arm was healing
from an injury and needed a workout before the big match.
So he needed an opponent. Curtis waved to a friend to join
him. Curtis' friend did not want to be Curtis's opponent. So
Curtis decided to go home and study videotapes of his
serve instead. Curtis ran happily along the path.

The authors suggest that if global causal text structures are
constructed during reading then - relative to a control passage where
the goal is not frustrated and the text moves on - responses to a
recognition test word relating to the global goal (workout) will be
facilitated as the inconsistency will keep it in attention3. In contrast,
following the minimalist hypothesis, there will be no attempt to use
inferences to construct such global structures, the inconsistency will

not be noticed, and there will be no advantage to the testword.
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The locally inconsistent passages established a global goal (e.g. trying
to lose weight), which was then frustrated (by the failure to find a
usable bike to exercise on). The characters resulting action was then
inconsistent with this local context (buying low fat food won't find a

bike) but is consistent with the global goal of losing weight.

(3) Diane wanted to lose some weight. She thought she should
lose at least 20 pounds. Diane thought cycling might help
her lose some weight. She went to the garage to find her
bike. Diane's bike was broken and she couldn't afford a
new one. So she went to the grocery store to buy grapefruit
and yogurt. It took several years, but Diane finally reached
her goal.

Hence, the authors claim, under both minimal and global inference
hypotheses the global information should be recruited here, as it is
necessary for an inference to re-establish local causal coherence.
Recognition of a global goal test word (weight) should be facilitated
following such passages, compared to control versions without the

inconsistency.

The data reported supports the minimalist predictions. For the
globally inconsistent cases there is a non-significant tendency for
longer response times to the recognition probe as compared to the
control condition. This is the reverse direction to that predicted if a
global causal inference is realised. For the consistent cases there is a
significant advantage in response times to the probe, as against the
control condition, indicating the utilisation of global information in
maintaining local coherence. However, I would note here that these
materials, at least as indicated by the example given, seem

problematic. For instance, in the global inconsistent example above
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the sentence which introduces the goal of exercising the injured arm
also mentions an imminent "big match". If the goal of preparing for
this match is established, then Curtis's watching tapes of his serve
becomes globally consistent. Without some measurement of what
inferences readers will make if strategic inferences are encouraged,
for instance via talk-aloud protocols, it becomes difficult to determine

what does or does not occur during reading4.

McKoon and Ratcliff also reject the idea that readers will make
elaborative inferences, that is add likely but unspecified details to
their representation of the situation described in the discourse
(unless, of course, this is necessary for local coherence or uses only
easily available information). They cite as evidence experiments in
which subjects read passages describing events with a highly
predictable conclusion, for instance a story describing an actress' fall
from a 14th story roof, leading to the prediction that the unfortunate
thespian would die (McKoon and Ratcliff, 1986, 1989a, 1989b). They
reasoned that if such predictable inferences were indeed drawn, and
added to reader's discourse representations, then after reading the
passage subjects presented with a recognition test word describing
the expected situation (dead) would have difficulty in correctly
rejecting the word as one not seen in the passage. However, in the

recognition error data they found no evidence for such a difficulty.

2.3. Conceptual problems with minimalism

Below I review some existing empirical evidence which is claimed to
show readers engaging in non-minimal inference. First, however, I

want to suggest some problems with minimalism as a theoretical
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concept; these range from a lack of clarity, to an inadequacy in

explaining linguistic and cognitive facts.

2.3.1. Circularity in the concept of easily available
information

Critics of minimalism have drawn attention to the dangers of
circularity in allowing dependence on "information that is quickly
and easily available" to be a licensing condition for inference
(Garnham, 1992; Keenan, 1993). This follows from the absence of
independent evidence that can be used to determine the accessibility
of knowledge. Without this it is possible to claim that, for any
inference demonstrated to be made during reading, the relevant
supporting information must be readily available, whilst for any
inference not made, the information is hidden. This elasticity in the

condition makes the theory as a whole unfalsifiable.

2.3.2. Contradiction in defining automatic inference
It will have been noticed in the initial discussion of minimalism that

the domain of the hypothesis is limited to automatic inferences. This
label is used to establish a contrast with strategic inferences. That is,
the hypothesis holds only for reading in "the absence of specific, goal-
directed strategic processes" (McKoon and Ratcliff, 1992: 441). When
there are such intentions on the part of a reader then other, more
effortful, inferences may also be made. McKoon and Ratcliff
acknowledge that the restricted situation is a atypical of normal
reading, but claim the hypothesis retains value since minimal
inferences will provide the basis for the other, strategically driven,
inferences in other reading situations. Unfortunately, these

definitions become muddled. The automatic/ strategic contrast
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masks the fact that four concepts are being discussed here: there is
goalless reading, which is taken to result in minimal inferences, and
there is strategic reading, which is taken to result in strategic
inferences. Once this contrast has been made, problems in the
definition of automaticity become apparent. It is assumed that
automatic inferences are quick and computationally cheap, whilst
strategic inferences are relatively effortful ("[in] situations where a
reader adopts special strategies, some strategic inferences may be
easy to construct, perhaps nearly as easy as minimal inferences"
(Ibid.: 440; my italics.) Further, there is no definition of strategic
reading that allows a given reading situation to be typed as such,
beyond the presence of effortful strategic inferences. However, it is
no more than an assumption that minimal inference alone is
automatic and effortless. If the reality is that there are easy strategic
inferences, then it is not clear how minimal inference could be

separated from these.

This difficulty in definition leads on to a further lack of clarity with
regard to automaticity and local coherence>. As noted McKoon and
Ratcliff allow for two types of automatic inference: "those based on
easily available information and those required for local coherence".
However, there is a contradiction between the definitions of
automaticity and the requirements of local coherence. In discussing
automatic inferences, the authors make an appeal to an intuitive
distinction: "Some inferences seem to be made automatically, without
awareness. Others seem to involve conscious, problem-solving types
of processing" (Ibid.: 441). Elsewhere automaticity is again elided
with readily available general knowledge, "[the] automatic inferences

that are the focus of the article are assumed to be supported by
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information that is quickly and easily available" (/bid.: 441).
Automatic inferences are thus easy and quick, "they are constructed
in the first few hundred milliseconds of processing" (Ibid.. 441).
However, while the inferences supporting local coherence may well
be supported by such information, it is stated that this may not be
the case: "Only when neither explicit short-term memory information
nor general knowledge leads to a coherent local representation of a
text are other processes, perhaps strategic, problem-solving types of
processes, engaged to provide local coherence" (Ibid.: 441). Similarly,
"inferences are constructed during reading to the extent that the
information on which they depend is readily available. If the
required information is not readily available, then an inference will
not be constructed (unless the text is not locally coherent)" (Ibid.
442). If minimal inferences support local cohesion, and minimal
inferences are automatic, then automaticity cannot be equated with
readily available information. Clarity can be restored if we note two
different senses of automatic. Minimal inferences, including those
that support local coherence, are automatic in that they will, as a
matter of course®, be made by a reader. However, those coherence
preserving inferences that require conscious problem-solving are not
automatic in the technical psychological sense of being fast, free from
conscious awareness, and low in their demands on cognitive
resources (Schneider and Shiffrin, 1977; Singer, 1993). Since McKoon
and Ratcliff's experimental work involves manipulations of local
coherence, and, as described above, is seen to demonstrate the use of
global information when local coherence fails, I shall assume that
they do intend such local coherence preserving inferences to fall

under the term automatic, minimal inference.
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2.3.3. Defining coherence and the ubiquity of inference
The notion of local coherence itself needs some kind of definition:

what about a discourse allows readers to bind incoming sentences
into a representation of the whole, and when will this construction
process be judged to have hit a problem? McKoon and Ratcliff adopt
Kintsch and van Dijk's (1978) propositional model of text processing
and its mental representation. In this model the sentences of a
discourse are taken to express underlying propositions, and the first
stage of comprehension involves retrieving these. For instance, the
statement, The mausoleum that enshrined the czar overlooked the
square is parsed into two propositions, ENSHRINED MAUSOLEUM CZAR
and OVERLOOKED MAUSOLEUM SQUARE. The particular processes that
conduct this parsing operation are not specified in the model. The
next stage in comprehension is to link the output propositions to form
a structured text base. This structure is formed through patterns of
coreference; i.e. by linking those propositions that are about the same
things or events. In the propositional notation this means connecting
propositions with shared arguments. For instance, in the above
example the two propositions will be linked due to the shared
argument, MAUSOLEUM. At the discourse level, the shared arguments
of the propositional representation realise the anaphoric links
expressed in the text itself, through pronouns, other pro-forms and
definite noun phrases. Thus, if the above example continued, It was
the finest of the square's architectural masterpieces. we would have

the following list of propositions’:
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Proposition Proposition
number

1 (ENSHRINED, MAUSOLEUM, CZAR)
2 (OVERLOOKED, MAUSOLEUM, SQUARE)
3 (MAUSOLEUM, 4)
4 (SQUARE, MASTERPIECE)
5 (FINEST, MASTERPIECE)
6 (ARCHITECTURAL, MASTERPIECE)

These give the following coherence graph for the text base, where
numbers represent the listed propositions, and lines the linkages
formed by argument overlap. Note how the anaphora in the second
sentence is represented through links from its proposition to

proposition (2) from sentence one:

However, McKoon and Ratcliff acknowledge that such anaphoric
referential links are not in themselves sufficient to guarantee
coherence8. A passage may have a perfect series of such links, but as
readers we would not describe it as coherent. McKoon and Ratcliff
quote Keenan et al's (1984) example, Tom Jones plans to go to the
dentist A plane flew over Tom Jones. In the light of this
observation, the authors propose causality as a further contributor to |
local coherence. It will be recalled that in one of the experiments

described above a break in the chain of causal relations between
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adjacent sentences is seen to result in an inference utilising global
information. If we return to the example material, the weight loss
story, we can see that referential relations are preserved across the
key sentences, through pronominal reference to the protagonist:
Diane's bike was broken and she couldn't afford a new one. So she

went to the grocery store to buy grapefruit and yogurt.

However, this recognition of the role of causality points to a more
general issue. For a text to be coherent, it is not sufficient for there
to be an internal structure. It also needs to be coherent with our (as
readers) understanding of how the world is, that is with our general
knowledge: hence we find a problem with the Tom jones text, above.
Thus a nonsensical sentence, say 7Tasteless spicy emotions wake
sonorously, can receive a linguistic interpretation and, in a very
restricted sense, a semantic one (i.e. we can establish propositional
meaning - who did what to whom and how - and hence answer
questions such as How did the emotions wake? What did the
emotions do? What flavour were the tasteless emotions? ) but we
would not want to say that we have comprehended the sentence,
because it is incoherent in relation to our knowledge of the world.
Any discourse interpretation thus involves mapping the linguistic
information into our existing knowledge. It is construction of the
resulting level of representation that we call comprehension or

interpretation, and it is at this level that we must define coherence.

It will be recalled that we defined inference as the process through
which information becomes present in a reader's mental
representation of a text, but is not explicitly stated in the text itself.

Given, then, that interpretation and coherence are the product of
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mapping linguistic information into general knowledge, we can expect
inference to be ubiquitous, occurring whenever the content of the
resultant representation exceeds the linguistic information alone.
That this is the case is apparent from instances of ambiguity. English,
like other natural languages, frequently fails to provide sufficient
information to make a single interpretation, even at the propositional
level, but readers readily do so by adding other knowledge in an
inferential process. For instance, consider the following example of

lexical ambiguity:

(4) Tracey's fingernails were a mess. She went to the shop and
bought a file.

(5) Tracey's papers were a mess. She went to the shop and
bought a file.

The final sentences in (4) and (5) are identical in terms of their
tokens, but we interpret them differently. This follows from our
general knowledge about what is appropriate, in the light of the
information in the first sentence. In other words, the linguistic
representation is ambiguous, but our mental representation is not: an
inference has been made. It is clear that this inference is necessary
for local coherence, and, therefore, might seem to fit nicely within the
minimalist framework. However, this is to miss the point. This
inference is not made because a point of local incoherence has been
detected; rather it is integral to establishing an initial interpretation.
Note that in contrast to inferences repairing gaps in local cohesion,
such as bridging inferences, establishing the reference of an
ambiguous noun in a determining context takes no processing effort
(Duffy et al, 1988; Rayner and Duffy, 1986, 1987). As suggested,
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mapping new information into general knowledge is a ubiquitous

process.

Sanford and Moxey (1995) illustrate differing interpretations due to
ambiguity in a preposition; the example also emphasises how
coherence between sentences results from an integration of
interpretations, not simply some kind of co-reference. In the short
texts below (6) is perfectly acceptable, while (7) is incoherent, and

readily detected as such.

(6) Fred put the book on the table. Then he rested his mug of
coffee on the book.

(7) Fred put the wallpaper on the wall. Then he rested his
mug of coffee on the wallpaper.

The first sentences in (6) and (7) differ only in the content of the
noun phrase complements of the verb (book and table against
wallpaper and wall;)) their logical structure is identical. Their
interpretation, however, uses our knowledge of the situations
described. We know that in the context of walls and wallpaper on
will mean vertically against (note this isn't true in the context of a
pasting table and wallpaper;) while for books and tables on means
(roughly) above and resting on. So, again, general knowledge plays
an important role in establishing the first interpretation. The
information in the second sentences will be mapped into this
interpretation of the first. We know that the vertically hung

wallpaper cannot support a mug, and hence the passage is incoherent.
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As a further example of the way interpretation and coherence result
from mapping linguistic information into general knowledge, with
inference as a fundamental part of the process, compare the following

syllogisms®. The first may seem unexceptionable:

(8) Ralph is an elephant.
Elephants have tusks.
Therefore Ralph has tusks.

However, in the underlying logical form of the syllogism,

(9) AisaB.
B's have C.
Therefore A has C.

the conclusion is not valid. This is evident if we look at another

English manifestation of the same structure:

(10) Ralph is an elephant.
Elephants have several large reserves across Africa and
Asia.

Therefore Ralph has several large reserves across Africa
and Asia.

or perhaps more naturally (I have replaced have with own, but the

underlying sense of possession is identical):

(11) Jeremiah is a mason.
Masons own large tracts of Lanarkshire.
Therefore Jeremiah owns large tracts of Lanarkshire.
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Here the invalidity of the syllogism is apparent. The contrast arises
from the fact that, in English, several words expressing possession
collapse the logically distinct senses of individual and collective
ownership. Which of these is understood depends on mapping of the
linguistic information to general knowledge: we know that elephants
individually posses tusks and so interpret Elephants have tusks in

this sense.

What McKoon and Ratcliff (1992) mean by coherence is not clear. In
their experimental items coherence and incoherence, both global and
local, are manipulated through breaks in co-referential chains or
causal structures. Inferencing becomes a supplementary task,
initiated when connections between propositions break down. A role
for inference in the initial interpretation of sentences, or a
consideration of coherence as integrating interpreted sentences in a
way consistent with general knowledge, is not apparent. Note, for
instance, how in the weight loss example cited earlier, (3), the
complex set of inferences needed to determine that So she went to
the grocery store to buy grapefruit and yogurt is consistent with the
global goal of losing weight is assumed. In their theoretical
discussion, the authors do attempt a broad definition of coherence,
implying a broad role for inference in establishing this. Following the
Tom Jones example they state, "we assume that a set of two or three
sentences is locally coherent if it makes sense on its own or in
combination with easily available general knowledge" (Ibid.:. 444).
However, there is again a danger of circularity here: how is makes
sense to be independently defined; does a text not make sense if it is
coherent? Moreover the definition again appeals to the nebulous

concept of easily available information. Do we assume that in the
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examples given above the information needed for disambiguation in

each case was easily available?

Consider another pair of syllogisms, (12) and (13), introduced by
Garnham (1991):

(12) All of the French people are wine drinkers.
Some of the wine drinkers are gourmets.
Therefore some of the French people are gourmets.

Garnham suggests that people will find making a judgement about
the validity of the argument difficult, and will be likely to determine
that the conclusion is valid (that is, it is a necessary conclusion given
the form of the premises, rather than just a possible one, as it clearly
is.) This is not the judgement made with the paired example, which
has an identical logical form. This makes the invalidity of the

conclusion immediately apparent:

(13) All of the French people are wine drinkers.
Some of the wine drinkers are Italian.
Therefore some of the French people are Italian.

Garnham uses this pair to illustrate the use of the representativeness
heuristic in human problem solving. In reading the premises people
map the information given into their existing knowledge, and
integrate the interpretations into each other. For the second example,
(13), this emphasises the possibility that the wine drinkers may
consist of two, separated, groups (since we know that in our world
French people cannot also be Italian) and makes apparent the

invalidity of the conclusion. This is not the case for the first example.
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In other words, our representation of the second example will contain
information absent from our representation of the first: an additional
inference is constructed. However, it makes little sense to claim that
information about French people, wine drinkers and gourmets is
easily available in a way that information about French people, wine
drinkers and Italians is not. Rather it is the content of the
knowledge, into which the premises are mapped in both cases, which

determines the final representation.

2.4. Evidence for non-minimal inference

There is a long history of experiments designed to demonstrate
elaborative inferencing during reading (Bransford, Barclay and
Franks, 1972; Potts, 1974; Sanford and Garrod, 1981). Sanford and
Garrod formalise the notion of the background knowledge used to
generate these inferences by invoking the concept of scenarios
(Minsky, 1975; Schank and Abelson, 1977). The idea is that our
knowledge includes abstract, generalised representations of everyday
situations. So, for instance, the various bits of information we have
about catching trains are organised into a whole that captures the
organisation of the whole event. In reading about a situation we will
map the described events into the corresponding stereotypic
representation, filling out default slots with the specific details. We
can also use this information in memory to help us understand the
incoming description. For instance, we will assign entities introduced
in the discourse to specific role slots in the scenario. Sanford and

Garrod illustrate this with the short text,

(14) John was on his way to school last Friday.
He was really worried about the maths lesson.
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The authors note that on reading this, most readers assume John to
be a schoolboy. The passage is therefore considered odd if it

continues,

(14') Last week he had been unable to control the class.

This was tested empirically by constructing a set of similar materials,
and comparing reading times for the last sentence, where the
character is given an unexpected role, with control versions, where
this role has already been established (e.g. by replacing the first
sentence with John was not looking forward to teaching maths.). As
expected, the control targets showed less processing difficulty,

indicated by faster reading times10,

It seems that readers map the only mentioned character into the
most prominent role slot found in the scenario that the text evokes
(in this example a school scenario). General knowledge is thus being
used to construct a representation which elaborates the information
in the text. This raises the possibility, exploited in these examples,
that the reader's discourse representation may be in conflict with
information introduced later in the text, even though the text itself is
internally consistent. The reading time results indicate that this non-
minimal inference is made by readers during normal readingll. I

return to Sanford and Garrod's explanatory framework in (3.3.2.).
Other evidence demonstrates elaborative inferencing by readers

utilising less specific knowledge than scenarios. Gernsbacher and

colleagues (Gernsbacher, Goldsmith and Robertson, 1992; Gernsbacher
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and Robertson, 1992) have demonstrated how readers generate
information about characters' emotional states on the basis of
described situations. Readers read brief stories, such as (15),
intended to imply a particular emotional state on the part of one

character, but not stating this explicitly:

(15) Joe worked at the local 7-11 store, to get spending money
while in school. One night, his best friend, Tom, came in to
buy a soda. Joe needed to go back to the storage room for a
second. While he was away, Tom noticed the cash register
was open. From the open drawer Tom quickly took a ten
dollar bill. Later that week, Tom learned that Joe had been
fired from the 7-11 store because his cash had been low
one night.

The hypothesis was that readers would make the inference that Tom
felt guilty. To test this subjects read the passages in a sentence-by-
sentence self-paced reading (SPR) paradigm, with an additional target
statement coming at the end of the text. The target described the
emotional state of the relevant character, and the emotion word used
was manipulated so that it either matched or contradicted the
implied state. Thus there were two versions of the target that
followed our example passage: It would be weeks before Tom's guilt
would subside, or, It would be weeks before Tom's pride would
subside. As predicted the mismatching sentences had significantly
longer reading times. Thus we can see two processes at work in
comprehending the passages. Firstly, an elaborative inference about
a character's emotional state, built from text information about
events and background knowledge about likely consequences.
Secondly, the mapping of the target sentence information into the

representation of the already interpreted textlZ2. Note that since any
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given emotional state could be evoked by any number of specific
situations - in contrast to the Sanford and Garrod stories which were
tied to specific scenarios - it is not clear what "easily available

information" would mean in this case.

The inferences demonstrated by Gernsbacher and colleagues relate to
the protagonist of the narrative. The relation of character status and
inferencing is at the core of the empirical section of this thesis, Part 2,

and I return to it in (3.2) and (3.3) below.

2.5. Minimalism: conclusions

I have emphasised two problems with minimalism. First, due to the
propositional representational system employed and the conception
of inference as something additional to basic level interpretation, it
fails to capture the continual mapping of incoming linguistic
information into readers' existing knowledge, and hence the ubiquity
of inference. Second, several researchers have provided strong
empirical support for non-minimal inference, involving the
elaboration of the roles and emotional states of characters in

narratives.

2.6. Constructionism: definition

McKoon and Ratcliff (1992) place the minimalist hypothesis in
explicit opposition to constructionism. According to these authors
constructionist theories are characterised by the claim that "the
mental representation of a text automatically specifies, in some

complete way, the real-life situation described by the text. The
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mental representations are labelled mental models or situation
models.. .. The constructionist hypothesis is that readers
automatically construct a full representation of the real-life situation
described by the text" (McKoon and Ratcliff, 1992: 458) The result is
a large amount of automatic inferencing to create these complete,
life-like representations from the partial, linguistic representations of
actual texts. However, this is a caricature of the constructionist
position. As Garnham (1992) notes, the notion of a "life-like"
representation is too vague to allow explicit predictions about what
inferences will be needed to go from a given text to such a construct.
Moreover, the concept of a "complete" representation is incoherent:
there is no limit to the ways a scene can be elaborated, nor to the
level of detail in which it can be described, so a complete description

is not a finite entity.

What does constructionism claim? The founding statement of the
position, by Bransford, Barclay and Franks (1972), stresses that
comprehension involves building a representation of the situation
described by the text, rather than a representation of the text itself
(note the contrast with McKoon and Ratcliff.) The corollary of this is
that comprehension involves combining information from across the
text (i.e. maintaining global as well as local coherence,) as well as
combining the information contained in the text itself with general
world knowledge. This is not necessarily the case, but is likely for
any given text: "in constructing this representation, information that
is explicit in the text (almost always) has to be combined with
relevant knowledge about the world from long term memory"
(Garnham, 1992: 3.2). Graesser and Kreuz (1993) summarise their

contemporary version of the constructionist tradition thus: "When a
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reader constructs a situation model for a story ... the reader actively
creates a microworld that is analogous to everyday experiences in the
physical and social world. A key assumption is that a substantial
number of knowledge-based inferences are needed to supply such a
rich representation" (Graesser and Kreuz, 1993: 151). The extent of
the analogical correspondence between mental model and real world
is open to research, but Glenberg and Mathew (1992) are typical in
claiming a limited correspondence, in which, for example, the number
and spatial relation of actors and objects in the represented situation

are preserved in the representation.

2.7. Empirical support for constructionism

The empirical support claimed by McKoon and Ratcliff to discount
constructive inference is challenged along a number of lines. In
addressing the issue of elaborative inferencing Glenberg and Mathew
(1992) deny that a constructivist approach would lead to the
inference dead in the actress story, described in (2.2.). A constructed
model of the situation would simply place the falling star below the
14th story and on her way down. There is also a question over the
methodology used in this experiment. Singer (1993b) points out that
a single word is being used to probe a complex inference; there is no
particular reason to expect priming of the mental lexical entry for
this word. More serious methodological criticisms are made by
Trabasso and Suh (1993; see also van den Broek and Lorch, 1993;
Zwaan and Graesser, 1993) in relation to global causal inferences.
They describe an experiment of their own in which character's goals
are primed by causally related sentences, even across a large

quantity of intervening text, and with local coherence preserved.
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They suggest McKoon and Ratcliff's failure to obtain similar results
stemmed from the fact that the causal links they probed were
determined by the experimenter's intuitions, rather than pretesting
with subjects or through an accurate application of Trabasso et al's
(1989) procedures. They also note that McKoon and Ratcliff's
argument rests on negative findings, which at the p < .05 confidence

level have a 95% chance of success.

[ have related positive evidence for non-minimal inference in section
(2.4.) above: Sanford and Garrod (1981) and Gernsbacher and
Robertson (1992) provide evidence for readers elaborating aspects of
the situations described in a text by using information from their
general knowledge of these situations. A more direct test of the
analogical nature of constructed mental models is described by
Glenberg et al (1987). They manipulated the spatial relations of
objects described in a passage, with the aim of demonstrating that
the manipulations were directly mirrored by changes in the structure
of readers' representations. The experimental texts opened with the
introduction of a main character, who was then retained in the
foreground of readers' attention by repeated mention across the
story. The principal conditions were formed by the second sentence
which introduced an object in relation to the protagonist. For each
passage there were two versions of this critical sentence: an
associated version which attached the target object to the character,
and a dissociated. version, in which the target object remained
spatially separated from the character. Each story concluded with
two filler sentences. In the following example, (16), the alternative

critical sentences are given in curly brackets {}, the first realises the
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associated condition, the second the dissociated, the target object here

is flower:

(16) John was arranging a bouquet for the table. {He put the
last flower in his buttonhole, then left the house to go
shopping for groceries./ He put the last flower in the vase,
then left the house to go shopping for groceries.} When he
got to the store, he went to the produce section to pick up
some broccoli. He then picked up some cheese to make a
sauce for the vegetable.

The dependent variable was reaction time in an item recognition test;
subjects registering whether or not they believed they had seen a
particular word in the passage just read. For the experimental
passages the test word was the target object (flower, above). The
authors' prediction rests on previous findings that an item in the
foreground of readers' attention is responded to quickly (Fletcher,
1981). They argue that if there is a direct correspondence between
the spatial structure of the situation described and that of the
reader's mental representation, then the maintenance of the
protagonist in the foreground of attention will lead to the relative
foregrounding of the physically proximate object in the associated
condition, as against the distant object in the dissociated condition.
This is not predicted by theories in which readers retain a
propositional representation of the text, such as minimalism, as the
propositional links between foregrounded character and object are
identical in each case. Testing after the first filler sentence (to allow
the loss of activation accruing to the target at its first mention) gave
results in line with the constructionist prediction: response times
were significantly faster to the associated target object. In a follow

up study it was found that the associated object was also more
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accessible to later pronominal referencel3. Glenberg et al conclude
that the reader's representation of a text does indeed reflect the
spatial structure of the event described, and that this effectively
encodes certain inferences, for instance that the flower is still

proximate to John in the store.

2.8. Explanatory inadequacies of constructionism

In discussing minimalism I noted how its conception of inferential
processing fails to account for the work needed to deal with
ambiguity. A constructionist approach to these same examples,
however, does predict the need for inferential interpretation. This
follows from the view that a reader's aim will be to construct a model

of the situation described. For instance, considering example (17),

(17) Fred put the book on the table. Then he rested his mug of
coffee on the book.

if a reader is to construct a model with a token for the book correctly
placed on a token for the table, then on in the first sentence must be
correctly interpreted using knowledge about books and tables.
However, predicting this outcome says nothing about the actual
inferential interpretation. The structure of mental models
representation gives an explains of certain inferences. For instance,
given an analogical spatial representation, the two premises (1) a is
to the left of b, and (2) b is to the left of c, will lead to a model in
which a is to the left of ¢, effectively encoding this transitive
inference (Glenberg and Mathew, 1992; Johnson-Laird, 1983).

Similarly in a representation which relates tokens for John and the
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flower in his buttonhole, if John goes to the store then so will the
flower. However, such situational models have nothing to say about
the inferential processes necessary to their own construction, as in
the ambiguous examples given. Thus, while constructionism
emphasises the role of general knowledge in interpretation, it is
similar to minimalism in ignoring the role of mapping incoming
linguistic information into general knowledge in basic interpretation.
A similar lacunae exists with regard to the partiality of the proposed
models (asserted by Garnham (1992), see (2.6.).) It is not clear how,
given a specific text, it can be determined which portions of the
situation described will be represented in the reader's model, and at

what level of detail.

The situation models ascribed to readers are organised by the real
world structure of the situation described in the text: these are
microworlds analogous to everyday experiences in the physical and
social world (Graesser and Kreuz, 1993). But this ignores another
source of structure for readers' representations, the rhetorical
structure of the text itself. As Garnham (1992) notes, see above, a
complete description of a situation is an impossibility: there is no
limit to the ways a scene can be elaborated, to the different possible
emphases and perspectives, or to the level of detail that can be given.
At the sentential level the possibility of different rhetorical emphases
is apparent in the choice between different syntactic forms, active

(a), passive (b), cleft (¢) and (d) etc:

(18) (a) Angus comforted the frightened cat.
(b) The frightened cat was comforted by Angus.
(c) It was Angus that comforted the frightened cat.
(d) It was the frightened cat that Angus comforted
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The selection of different syntactic forms is determined by the desire
to focus readers attention on one particular aspect of the situation
(Brown and Yule, 1983), that is to affect their representation. This is
equally true of decisions about how to represent a situation made at
the discourse level. So, for instance, in a narrative involving two
characters, which of these is focused, say by naming!4, will have a
major effect on our interpretation of the situation. This is intuitively
clear in the following example, taken from Sanford, Moar and Garrod
(1988) where identical situations receive a different interpretation

due to contrasting focus:

(19) Masie entered the restaurant and sat down. The waiter
wearily limped over and took her order.

(19') The customer entered the restaurant and sat down.
Alphonso wearily limped over and took her order.

Thus it is not the situation described that alone determines the
structure of a reader's representation, the manner of description is
also effective. Which elements in a description are focused will play
a role in determining which inferences are made and where, and will
help control the particular background knowledge a reader accesses.
I discuss this further in (3.2.) and (3.3.); the effect of character status
on inferencing is the central topic of the experimental work in Part 2
of this thesis.

2.9. Minimalism and Constructionism: conclusions

Minimalism, and to a lesser extent constructionism, attempt to define

what inferences will be made and when, during reading. There is
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considerable evidence that readers are able to make non-minimal
inferences during normal reading, and, indeed, that analogical mental
models are constructed. However, the minimalist account neither
fully explains the inferential processes involved in constructing such
a model, nor accounts for the impact of text structure on

interpretation.

In the next chapter I move on from theories defining in absolute
terms whether and when an inference is made, and instead consider
ideas about what circumstances encourage (or discourage) readers to
draw particular inferences from the vast set potentially available.
Put another way, what contextual constraints affect inference
making? In considering this, issues of text structure, and specifically

character status, will become central.
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Chapter 3
Constraints on Inference

In the first section of this chapter I consider constraints on inference
coming from the reader. In (3.2) and (3.3) I turn to constraints based
in the text, and introduce the notion of character status as an

important controlling factor.

3.1. Constraints from readers: reader goals and general
knowledge

Recently researchers have stressed the conditional nature of
inference making, at least as it is dependent on reader differences.
Several dimensions of such difference have been considered. Within
the individual reader there are variations in motivation and purpose
between different occasions. Between readers there are differences
both in reading ability and in the content and structure of the long

term memory store of general world knowledge.

McKoon and Ratcliff's (1992) original formulation of the minimalist
position restricts its operation to specific circumstances for specific
readers: "For different readers, minimalist processing with little
strategic processing [i.e. non-minimal inference in the service of
particular reading goals] will occur in different situations. For some
readers, it might be a rare occurrence; for others, it might happen in
such situations as reading a magazine on an airplane ... or reading
texts in a psychology experiment. However, more often than not,
readers do have specific goals, especially when learning new

information from texts, and so they often engage in strategic
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processes designed to achieve those goals." (McKoon and Ratcliff,
1992: 440). Variation in readers' purpose, and consequent depth of
processing, has been suggested as a cause of McKoon and Ratcliff's
failure to detect global inferences found by others. van den Broek et
al (1993) note that, "Evidence for the minimalist position comes from
studies that usually employ rapid presentation rates, require quick
responses to criterial tasks, and often (though not always) use brief
texts. As we have seen, these factors minimize the opportunities for
inferential activity." (van den Broek et al, 1993: 176). They suggest
that the minimalist and constructionist views describe different and
legitimate aspects of the reading process (see also Singer, 1993a;
1993b; and Zwaan and van Oostendorp, 1993). Zwaan and Graesser
(1993) are more critical of McKoon and Ratcliff's position. They
doubt the possibility of reading without a goal, and suggest that the
experiments performed by McKoon and Ratcliff encourage shallow
processing, i.e. the exact wording and surface form, since this is
sufficient to perform the tasks set. Zwaan and Graesser suggest that,
since "the type of inferences readers generate are a function of the
reader's goal" (Zwaan and Graesser, 1993: 3), productive research into
inference generation is dependent on developing a taxonomy of
reading goals. To this end they suggest three broad categories:
reading to explore the stimulus; reading for information; and reading

for entertainment.

Developing van den Broek et al's comments on the effect of
experimental procedures on the likelihood of reader inference, Long
and Golding (1993) tested for causal inferences under relatively
demanding time constraints. Narratives were presented one word at

a time, each word appearing for just 200 ms with a 50 ms interval
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between words  Test probes, designed to detect whether a
description of an action provoked an inference as to the cause of that
action, appeared 50 ms after the disappearance of the final word of
the sentence. In addition, following presentation of all 9 test
narratives, readers were given a brief comprehension test. As
performance on the comprehension test varied widely, in analysis
subjects were divided into two groups, high versus low
comprehenders. The data indicated that elaborative causal
inferences were generated, even under these conditions, but,
strikingly, only by the high comprehenders. The authors note that
this could result from the on-line generation of inferences causing
better comprehension performances. However it also seems likely
that individual differences, such as reading speed, working-memory
span or general verbal ability are reflected in the comprehension
scores - low scorers responded more slowly to all test words than
high scorers, not just the experimental items relating to causal
inference. Thus the results suggest that cognitive and verbal
differences between readers affect the generation of inference; a
conclusion in line with that of Just and Carpenter (1992), Singer

(1993b), and Whitney, Ritchie, and Clark (1991).

As well as such specific cognitive abilities, the structure and content
of a particular reader's knowledge will also play a role in controlling
their inferential processes. General knowledge is, after all, an input
into the process. Noordman and Vonk (1992) have illustrated the
difference between readers with different knowledge bases using
because sentences. They note that a sentence with the structure x
because y states that y is the cause of x. If the reader is unaware of

this causal relation between y and x, then they will be forced to
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accept it on trust. Only a reader with knowledge of these concepts
will be able to make an inference confirming (or disconfirming) the
causal relation claimed. That readers with the relevant knowledge do
indeed make this inference was confirmed empirically by showing
specialist texts, on economics, to both experts and non-experts in the
domain. In one condition the texts included a sentence prior to the
because statement which primed the information necessary to make
the inference, in the alternative condition this was absent. The
results showed that for experts the priming led to a faster reading
time on the because y clause, indicating that the relevant knowledge
is used to make an inference, this being more readily accessed
following the prime. There is no such difference for non-experts,

since the information is not there to be primed.

As I stated earlier, and as these examples have demonstrated,
researchers are taking seriously the control of inferencing by
contextual factors, at least as far as these involve reader differences.
However, some see this as pointing to a fundamental difficulty in
inferencing research, and this is a view with which I concur. For
instance, Perfetti (1993) notes that if we acknowledge that inference
is dependent on non-linguistic information (whether that be general
knowledge, or some representation of a reader's purpose in reading a
text, likely to be highly complex) then we are involved with central
processesl5,  With this, our ability to make a computational
explanation, or make sense of empirical data, is put in jeopardy
(Fodor, 1983). Inferences made using the resources of the central
processor - that is most every-day, common-sense reasoning, as well
as discourse interpretation - have available a huge and chaotically

structured body of knowledge, any part of which might be used as a
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premise. As Perfetti notes, whilst syntactic processing (and, he
argues, certain minimal inferences) involves specific symbols
triggering specific processes over a limited domain of knowledge,
with elaborative inferencing there is no symbolic trigger (a fall from
a high building can be expressed in an indeterminate number of
ways) and an indeterminate quantity of applicable knowledge
leading to an infinity of possible conclusions Moreover, since our
everyday reasoning concerns what is plausible or likely, rather than
what is necessarily the case, such inferences are unlikely to be
logically valid and so cannot be modelled by any standard
computational theory (Chater and Oaksford, 1993; Pickering and
Chater, 1995.).

The nature of the knowledge and processes involved in everyday
inference have implications for their study. Where our shared
human cognitive architecturel® gives rise to regularities in behaviour,
there we have a limited and specifiable domain amenable to the
computational approach of cognitive psychology. This is true of the
language module and resulting syntactic behaviour. However, other
aspects of our mental organisation and activity, for instance our goals
in reading a text or the structure of our general world knowledge, are
structured by personal and social factors. There will be great
variability between and within individuals, and no principled way of
specifying the knowledge used in any particular operation. The
resulting behaviour will be best explained by disciplines based either
on the individual interpretation of experience (e.g. certain approaches
to literary studies,) or, where there are regularities across a social or
cultural group, sociology or social psychology. Noordman and Vonk

(1992) have made an appeal to a social category with their expert/
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non-expert distinction, but this is a very broad distinction which will
not shed much light on the detail of inferential processing. Zwaan
and Graesser's (1993) proposal for a taxonomy of reading goals
appears a vain project given the absence of obvious distinctions in
any data on which categories can be based. It runs straight into the
problem recognised by Fodor (1983) that central processes are bad

candidates for scientific study.

3.2 Constraints in the text: attention, focus and rhetoric

Are there any other, more productive, approaches to the study of
inference? Looking at reader's knowledge and intentions is only one
type of contextual constraint on interpretation. We can approach the
issue from the opposite direction: that is, how can the way an author
structures a text control the inferential process during reading, and

hence a reader's final mental representation?

Garrod (1995) suggests a distinction between the topic of an
inference, which he describes as typically the entity that the
inference relates to and is about, and its content, the actual
information inferred. The question thus arises as to what determines
the inference topic. Garrod notes that in any narrative certain
characters and objects will be more important than others. In
psychological terms these will be the focus of readers' attention.
Thus it is a plausible hypothesis that focused characters will be the
topics of inference. Evidence that this is the case comes from
investigations into partial processing by readers. Erickson and
Mattson (1981) reported a phenomenon they termed the Moses

Illusion. Faced with the question,
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(1) How many animals of each sort did Moses put on the ark.

many readers gave the answer two, seeming not to notice that Moses
does not feature in the story of the flood. However, if the anomalous
item is focused then detection rates are much higher: readers make
use of their general knowledge when processing the focused entity, it
is the topic of inference. Hence in a verification study by Bredart and
Modolo (1988) few subjects noticed the anomaly in the declarative

sentence,

(2) Moses put two of each kind of animal on the Ark.

but detection rates were much higher if a cleft focused the anomalous

item:

(3) It was Moses who put two of each kind of animal on the ark.

Related evidence comes from Barton and Sanford (1993). These

researchers asked subjects a question containing an anomaly:

(4) When an aircraft crashes, where should the survivors be
buried?

Faced with this question only 26% of subjects noticed the anomaly17.
In other words, the majority of readers did not draw the simple
inference that survivors should not be buried at alll8. However, as
Garrod (1995) notes, if we alter the wording to bring this referent,

survivors, into focus, then we find a striking increase in the visibility
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of the anomaly: Imagine that there is a plane crash with many
survivors. Where should they be buried?. Thus focusing has again

turned this item into a topic of inference.

However, we have only pushed the question one stage further back,
if focusing determines the topic of inference, what then determines
focus? Garrod correctly insists that focus is dynamic, not fixed across
a text: in a narrative, as scenes change and events unfold, readers
attention will move between objects and characters. Attention is
itself a complex concept. It may be partially characterised in
cognitive terms: thus, for instance, working memory has been shown
to have a limited size, so attention will of necessity be selective
(Baddeley, Thompson and Buchanan, 1975). On the other hand, a
particular reader's uses of her limited attention will also be
influenced by non-cognitive factors, such as her purposes in reading,
her interests and her general knowledge - factors that I claimed were
profoundly troubling for the attempt to study inference content.
However, I suggest that these factors interact with a further, crucial,
determinant of where attention is focused: the rhetorical devices
used in the text. We should remember that texts do not have a
uniform structure, the author will draw attention to those aspects she
or he considers important, giving what might be termed a rhetorical
structure. Note that it is a change in the rhetorical structure, via a
resulting shift in focus, which leads to the improved visibility of the
anomaly with the Barton and Sanford example. Using text structure
to focus characters and objects is one way in which authors can

control readers' inferential processes via the structure of the text.
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A suggestive example relating to elaborative inference is included in
Sanford (1990; also Sanford and Garrod, 1994). In a text about a
thrown vase a plausible inference is that the vase is broken.

However, in the passage,

(5) Unable to control his anger, the husband threw the delicate
porcelain vase against the wall.

the topicalising adverbial phrase fronting the sentence draws
attention to the husband's anger, rather than the vase; this is what
the sentence is about. We might suggest that this lack of attentional
resources given to the vase will mean that the inference is not made.
In contrast a structure that brings attention to the throwing of the
vase, by placing it in a second, conjoined sentence, and dropping the
initial adverbial (while in Sanford's example the verb is also changed

to one with more violent connotations,)

(6) The husband had been unable to control his anger, and he
hurled the extremely delicate and very valuable antique
porcelain vase at the brick wall.

seems likely to encourage readers to make the inference. Empirical
backing for this intuition is given by Majid (ms.) and by Thompson

(ms.).

In summary, I suggest that aspects of the text itself will play a

central role in controlling inference, and hence understanding.

3.3. Character and the control of representation and
inference

Can we begin to characterise with more specificity some of the

aspects of a text's rhetorical structure which control inferential
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processes? Garrod and Sanford (1988) suggest that one very
important factor is the deployment of a focused Thematic Subject, or
Main Characterl9to act as the topic of inference. Indeed, they suggest
that the distinction of a main character (MC) from other, subsidiary,
characters is a universal feature of narrative which results from a
need for a focused entity to act as inferential topic (see (4.5.) for
further discussion of this idea.) That is, since the computational
resources available to the reader are limited, a considerate discourse
will foreground a key character around whom they can be deployed.
I describe this hypothesis and its motivations in section (3.3.2.)‘.
However, first I shall introduce other evidence for the importance of

main character in discourse processing.

3.3.1. Albrecht and O'Brien's character-specific, non-
minimal inference

Both Gernsbacher's emotional inferences and Sanford and Garrod's
role assignments (both described in (2.4.)) elaborate the
representation of particular characters. The interaction of character
and interpretation has been explicitly addressed in other recent
experimental literature, with the suggestion that main characters in
narrative discourse are used to organise the reader's mental
representation, and, consequently, play a role in controlling what
inferences are made. Several studies have demonstrated that
readers' keep track of the spatial location of the MC, even if this
means integrating information from separated parts of a passage
(Morrow, Bower and Greenspan, 1989; Morrow, Greenspan and
Bower, 1987; O'Brien and Albrecht, 1992). Albrecht and O'Brien
(1993) examined whether this was also true for the attitudes and

beliefs ascribed to, or implied of, a protagonist. They report a study
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designed to show, in contradiction of the minimalist hypothesis, that
readers do routinely check and establish global, as well as local,
coherence, at least as regards the attitudes and actions of main

characters.

The passages used began with the introduction of a main character,
then went on to elaborate some personal characteristic of this
character (for instance, their taste in food). Several sentences then
followed which developed the narrative, with the main character
central to it, but which made no reference to the characteristic
described earlier; in other words, this information was allowed to
drop out of short term memory so it could not be easily available to
readers20., Towards the end of the story came a target sentence
which described the MC engaging in some action. Three versions of
each passage were constructed, each describing a different
characteristic for the MC. One of these was consistent with, one
inconsistent with, and one unrelated to the target action sentence.
An example is given below; the three alternatives are shown in curly
brackets and the target in italics, two sentences within the

introduction and three concluding the passage have been omitted.

(7) Today, Mary was meeting a friend for lunch. [...] This was
Mary's favourite restaurant because it had

{fantastic junk food. Mary enjoyed anything that was
quick and easy to fix. In fact, she ate at McDonalds at least
three times a week. Mary never worried about her diet
and saw no reason to eat nutritious foods.}

{fantastic health food. Mary, a health nut, had been a strict
vegetarian for ten years. Her favorite food was cauliflower.
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Mary was so serious about her diet that she refused to eat
anything which was fried or cooked in grease.}

fa nice quiet atmosphere. Mary frequently ate at the
restaurant and had recommended it to all of her friends.
She especially liked the cute tables and the country style
table cloths on them. It made her feel right at home.}

After about ten minutes, Mary's friend arrived. It had
been a few months since they had seen each other.
Because of this they had a lot to talk about and chatted for
over a half hour. Finally, Mary signalled the waiter to
come take their orders. Mary checked the menu one more
time. She had a hard time deciding what to have for lunch.
Mary ordered a cheese burger and fries. She handed the
menu back to the waiter. [...]

Reading times (taken from the target and the following sentence)
showed as significantly longer following an inconsistent characteristic
description, with neutral and consistent versions giving similar times.
The result suggests that readers are integrating their interpretations
of incoming text with their existing discourse representation; in
particular, relating information about the main character, even if this
is not co-incident in short-term memory. Moreover, this character
representation is integrated with general knowledge, so that a
description that is incoherent given our knowledge of the world,
causes processing difficulties. This conclusion was supported by two
further sets of data. The first showed better recall of ideas, from the
characteristic description and the target sentence, in the inconsistent
versions, indicating that reprocessing has indeed occurred here. The
second (Myers, O'Brien, Albrecht and Mason, 1994) tested for the
availability of the characteristic information immediately after it was

presented, after the backgrounding section but prior to the target,
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and after the target sentence. It was found to be easily available in
the first and last cases, but not after the intervening material;
providing converging evidence that integration of the target sentence

occurs at a global level.

Although Albrecht and O'Brien have not manipulated character status
within the design, the concept of main characterhood is central to
their explanation of both this result, their earlier studies involving
characters' spatial locations (O'Brien and Albrecht, 1992), and, indeed,
of Gernsbacher et al's findings on characters' emotional states. They
suggest that readers of a narrative "attempt to construct a single
coherent mental model around the main character" and for this
purpose have access to global textual information, and will engage in
non-minimal inference21 (Albrecht and O'Brien, 1993). This is, they
note, consistent with discourse processing models based on mappings
between different memory components (Garrod and Sanford, 1988;
1990; Glenberg and Langston, 1992; Sanford and Garrod, 1981).
These do not require that all explicit and implicit information about
the main character is actively maintained in the readers attention,
rather a token representing the character is maintained, along with
pointers to additional information no longer active. Whether this
information is retrieved at any given point depends on its degree of
activation, and the extent to which incoming information overlaps,
and hence reactivates, it; but all such information is in principle

available.

This theory was tested in a subsequent study (Myers, O'Brien,
Albrecht and Mason, 1994). Here similar passages were used, but the

backgrounding section was altered so as to remove the protagonist
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from the reader's attention, not just his or her characteristic feature.
Following this manipulation there was still an effect of inconsistency
on reading times (that is, if the characters action contradicted the
given characteristic) but it did not emerge until the sentence
following the inconsistent target. The authors suggest that this delay
results from the need for an extra processing operation in the
mapping models. Before characteristic information can be accessed,
the original MC must be brought back into the focus of the reader's
attention. This will bring with it pointers to information in long-term
memory, allowing access to this information - including descriptions
of characteristics - and hence leading to the delayed effect of

inconsistency.

How does consideration of the role of character in inference relate to
the two theories of inference and representation introduced earlier,
minimalism and constructionism? Clearly the results described are a
problem for minimalist accounts. Sanford and Garrod, Gernsbacher
and colleagues, and Albrecht and O'Brien all demonstrate readers
making non-minimal inference. Moreover, the theoretical
explanation for these results advocated by Albrecht and O'Brien is
incompatible with the minimalist hypothesis. Their claim is that as
readers we attempt to construct a coherent mental model around the
MC: this is a global factor controlling interpretation and inference,
quite separate from local referential or causal frameworks. Does this
incompatibility with minimalism mean a close fit with
constructionism? Another set of results invoked by Albrecht and
O'Brien are those from Glenberg et al (1987), outlined in my section
on constructionism, see (2.7.). These, Albrecht and O'Brien claim,

show readers constructing a representation around the main
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character. In this case that representation includes information
about physically dependent objects, such as button-hole flowers.
However, Glenberg et al do not invoke a notion of main character, and
while the results are compatible with Albrecht and O'Brien's position,
it is not clear how this would fit with their own explanation, which is
in terms of a constructed situation model. The implication of the
character-specific theory is that such full representations will not be
constructed around secondary characters in a passage. However,
since Glenberg et al's situation models are simply analogues of the
situation described, they will take no account of a rhetorical contrast
such as that between main and secondary character. As noted earlier
(2.8.) the constructionist account is limited by its failure to take
account of the multiple ways of representing the same situation, and
the role played in determining readers' comprehension by the
structure of the text itself. For a mental models based theory to be
compatible with Albrecht and O'Brien's suggestions, it will be
necessary to acknowledge that the model must be structured by

more than just the physical reality of the situation described.

3.3.2. Sanford and Garrod's mapping model

Sanford and Garrod's (1981; Garrod and Sanford, 1988, 1990)
explanatory hypothesis, as cited by Albrecht and O'Brien, is premised
on a mental model approach (in that it sees characters and objects
mentioned in the text as having corresponding tokens in the mental
representation) but also takes account of human cognitive limitations
and of the focusing of characters through text structure. They
propose that there are two, operationally distinct, components of
memory necessary for comprehension. Explicit focus contains the

entity tokens. The main character token is marked as in focus, and
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hence is the default assignment for anaphoric resolution (see Chapter
4). Implicit focus is that subset of general knowledge activated by
the text currently under comprehension; this will be in the form of a
scenario (see (2.4.). The activities of characters will be mapped into
role slots in the active scenario in implicit memory, as illustrated by
(14) and (14') in (2.4.). Thus the two memory partitions together
form the reader's representation of the text. Note how such a
mapping account gives precision to the explanation of how early
inferential processing deals with the ambiguities in examples (6) to
(11) of (2.3.3.). For instance, a wallpapering scenario will contain role
slots for wallpaper and wall, plus a specification that the former is
vertically against the later. Reading a text about wallpapering, such
as (7) will result in the mapping of specific instances of wallpaper
and wall into the default role slots, and hence encode the information

about the relative position of the specific instances.

Garrod and Sanford (1988) note that a given scenario can often be
inflected in different ways, depending on the perspective taken on it.
For instance, a situation of economic exchange can be seen from the
perspective of the buyer or the seller. This will effect the specific
structure and content of the scenario instantiated in implicit memory,
even down to the role slots made available. So, for instance, (8) reads
well, as the restaurant scenario evoked from a restaurant manager's
perspective includes a slot for the kitchen staff to which the definite

NP in the last sentence can be mapped.

(8) The Restaurant Manager
Lucien, a restaurant manager, was having a terrible day.
He was due at the restaurant at twelve thirty, but he got
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stuck in traffic. When he finally arrived at one, the three
kitchen assistants were all drunk.

In contrast (9), identical but for the title and occupation of the
protagonist, presents intuitive difficulty at the final sentence. Since
the restaurant scenario for a customer does not include slots for
kitchen staff, implicit focus does not provide an antecedent referent
for the definite NP.

(9) A Business Lunch
Lucien, an account manager, was having a terrible day. He
was due at the restaurant at twelve thirty, but he got stuck
in traffic. When he finally arrived at one, the three kitchen
assistants were all drunk.

Garrod and Sanford suggest that the particular inflection of the
scenario evoked is dependent on the main character. This will
"control the exact form of background knowledge which is brought
into focus" (Garrod and Sanford, 1988: 533), other entities in the
scene will be mapped into this MC controlled scenario. Hence if
example (9) is changed to introduce a restaurant manager, but the
MC remains a customer (say by replacing the last sentence with,
When he finally arrived at one, the restaurant manager offered him a
seat. The three kitchen assistants were all drunk.) then the difficulty
remains: the restaurant manager does not introduce any role slots

into implicit focus as a secondary character.
One aspect of the main character's control of inference is thus

through determination of what aspects of general knowledge are

accessible. I return to several of the issues raised here, such as the
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definition of the MC, and the relation of the MC to perspective, in
Chapter 4, and especially (4.4). However, note that this inferential
control is over the content of inference. In (3.3) I suggested another
inferential control function for the MC: acting as the topic of
inference, and hence determining which inferences are made and
where. In the following section I provide empirical evidence for this
function by examining experimental work presented in Garrod and
Sanford (1988). This explicitly manipulated character status to
determine its effect on inference. This work provides the immediate
context for the empirical investigation of character status and its

effect of inference in Part 2 of this thesis.

3.3.3. Main character as the topic of attributional inference

The experiments reported by Garrod and Sanford (1988) involve a
particular type of inference which the authors suggest is commonly
associated with narratives. The inference concerns the interpretation
of what they term a psychological atmosphere statement. In the

following example the key statement is italicised:

(10) Lunch at the Cafeteria
Alistair hung up his coat and picked a tray. The waitress
smiled as she poured the coffee. The atmosphere was hot
and sticky.

The final sentence is an apparently neutral remark describing the
context, or atmosphere, in which the scene described occurs. Garrod
and Sanford, however, note that such a statement has some special
properties. Firstly, the predicate expresses an essentially subjective
judgement, since the properties ascribed to the situation - heat,

stickiness - are measured by subjective criteria. Hence the use of the
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epithet psychological for this type of statement. In addition, there is
no overtly expressed agent to act as experiencer for the predicate.
Under the combination of these factors, the sentence seems to require
the invocation of some other experiencer to make sense. We might,
therefore, expect an inference to be made by readers attributing the
judgement to some agency. Garrod and Sanford's data shows that
this is the case, but in addition that this inference is targeted:
attribution is made to the Thematic Subject (or Main Character) in
preference to other characters in the narrative. That is, there is a

main character attribution effect.

Results from two experiments converge on this conclusion. The first
(performed by Sanford and Al-Ahmar) was an off-line judgement
task. Subjects were presented with passages, such as (10) above, in
which the introduction of an MC (named) and a subsidiary character
(role described)?? is followed by an atmosphere statement. Reading
was from a VDU under sentence-by-sentence self-paced reading
conditions. At the end of each passage readers were asked questions,
including a question about the perception of the atmosphere
statement. This referred to either the MC or the subsidiary character,

for example a subject might see either (a) or (b):

(a) Did Alistair find the atmosphere was hot and sticky?
(b) Did the waitress find the atmosphere was hot and
sticky?

Subjects had the option to answer Yes, No or Don't Know via three
labelled buttons. The prediction was for significantly more
affirmative answers when the question referred to a perception by

the MC, such as (a), than when reference was to the other character.
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This was confirmed with nearly 90% Yes answers to the MC questions

falling to 50% for the others.

The implication is that the making and direction of an attributive
inference is controlled by the MC. However, the authors note that the
occurrence of any inference here might be task dependent -
occurring when needed to answer the question, rather than during
initial interpretation of the text. A second experiment was designed
aimed at detecting the consequences of making an inference during

reading.

The materials followed the pattern of the earlier example, but had
the .ad.dition of a final target sentence, which described some action
that is a natural response to the atmosphere mentioned (e.g. mopping
your brow if it is hot and sticky.) The agent of this action was either
the thematic subject (i.e., the MC) or the subsidiary character. This is
illustrated below, where the target sentence is italicised, and options

are in curly brackets.

(11) Lunch at the Cafeteria
Alistair hung up his coat and picked a tray. The waitress
smiled as she poured the coffee. {The atmosphere was hot
and sticky.} {He took/ She offered} the cup. {He/ She}
mopped {his/ her} brow.

Note how the atmosphere statement and target sentence are
separated by a filler sentence, designed to ensure that whichever
character was the subject of the target was also the last mentioned,

and hence available for anaphoric reference.
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If, following the results of the previous study, an inference is made
attributing perception of the atmosphere, in this case the heat and
stickiness, to the MC, then we would expect no difficulty with the
target if it refers to this named character. The existing discourse
representation supports the new information about the action.
However, if reference is to the secondary character and, as suggested,
no attribution of the perception has been made in this case, then we
would expect some delay on the target as an additional bridging
inference is made to add the information that the waitress found
things hot and sticky. To test this baseline conditions were included
in the experiment. In these the atmosphere sentence was left out of
the passage (hence it is bracketed as optional above) and so a
bridging inference would be necessary whoever is the agent of the
target. The principal prediction was thus that the inclusion of the
atmosphere statement would lead to faster reading times on the
target if this referred to the MC, but that there would be no such

improvement when reference was to the alternative character.

The prediction was confirmed. Inclusion of the atmosphere
statement led to a 171 ms fall in reading times to the target when
this referred to the MC (1650 ms against 1379 ms); while for the
secondary character conditions the drop was only 27 ms (1430 ‘ms

against 1463 ms). This gave a highly significant interaction.

However, this result is not entirely straightforward, being amenable
to two interpretations. In the first, the presence of the MC is taken to
cue an attributional inference, which assigns the perception of the
atmosphere information exclusively to this character. This follows

from the result of the earlier question-answering experiment. An
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alternative, however, is that the attributional inference occurs
downstream of the atmosphere statement itself, being cued by the
need to integrate the target. If this is the case then readers may only
make such an effort, to relate new information to the existing
discourse representation, if the new information is relevant to the
main character. Thus when the target has the secondary character as
agent there is simply no attempt to find causes for the action (say of
mopping the brow) so the presence or absence of supporting
information becomes irrelevant23. This is leant some support by the
relatively quick times to the secondary character targets, relative to

the MC baseline, in both conditions.

In the empirical sections of the thesis I address this issue and relate
evidence which, along with the question-answering data, favours the
first interpretation. That is, the main character attribution effect
emerges during reading. However, it is clear that under either of
these explanations the pattern of interpretative inferences is a

function of the distinction of an MC.

The question arises as to how this main character attribution
phenomenon relates to the minimalism controversy. Such
attributional inferences are not necessary to maintain local coherence
(one of the two conditions for inference proposed by McKoon and
Ratcliff, see (2.1.). Some atmosphere statements may lack explicit
argument overlap with the preceding text - this is true in the case of
The atmosphere was hot and sticky above; however, in these cases
there is a definite NP, The atmosphere, indicating a coherence link
with an antecedent noun, the cafeteria, as a direct route to re-

establishing coherence. There is certainly no need to posit the
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atmosphere information as the perception of a character. Encoding
this fact adds extra information to the representation, and thus may
be seen as elaborative. However, this does not mean the main
character attribution effect explicitly contradicts minimalism, since
the inferences involved may be licensed by the second factor in the
theory: readily available information. If the reader's mental
representation of the MC, along with general world knowledge to the
effect that human agents can be perceivers of atmospheres, is
information "quickly and easily available", then the effect is
accommodated by the theory. As noted in (2.2.1.) this hedge within
the theory makes it difficult to falsify.

In investigating the mechanisms underlying the main character
attribution phenomenon in Part 2 of this thesis I shall expand on the
implications for minimalism and its alternatives. Here, however, I
would emphasise that while the effect reported by Garrod and
Sanford does not select between the minimalist or constructionist
hypotheses, its central finding, that an MC acts as a locus of inference,
is simply not accounted for by either of these theories. They both
lack any conception of rhetorical aspects of a text affecting a reader's

interpretation.

In conclusion, it is apparent that the inferential processing that
occurs in interpretation is dependent on where a reader's attention is
focused, and one key element in focusing is the distinction of a
focused character, or as Garrod and Sanford describe it, a Thematic
Subject. In the following Chapter I consider the theoretical validity
of these concepts, and look at the cues in a text which indicate the

focused status of a character. In Part 2 I develop the empirical
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investigation of attributional inference, considering its time course,
whether it extends to sentences other that psychological atmosphere
statements, and whether it is dependent on a particular ordering of

character status and situation descriptive information.
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Chapter 4

Main Character as a Psychological
Category

Garrod and Sanford (1988) suggest, and demonstrate, the importance
of a focused character as a controller of inference. They term this
entity the Thematic Subject (TS). However, this immediately throws
up a further question: how do we define the category of thematic
subjecthood. Garrod and Sanford suggest extending a description of
sentence topic, as "what the sentence is about", to the larger domain
of a discourse segment. This is effective as a working
characterisation - dependent on demonstrating that readers treat a
particular character as TS in any given case - but risks circularity: the
topic of inference is the character the text is about, but what is this if
not the character about whom readers make inferences? Nor does it
tell us much about the status of Thematic Characterhood, either as an
object in the mental representation and processing of text, or as an

explanatory concept in theories of this processing.

A number of existing theoretical approaches to issues in discourse
and discourse processing involve marking one character in the
mental representation as of particular importance. For instance,
some theories of text structure identify a topic entity ; theories of
causal networks employ the notion of a main protagonist, whose goal
anchors the causal chain; ideas about perspective identify a particular
character as the point of view from which events are described; while
focus theories of anaphora resolution postulate a focused entity,
likely to be the antecedent for any incoming pronouns. A number of

questions are raised. In dealing with the same passage, do these
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different theoretical systems identify the same entity as the marked
character? Do all, or any, of these marked characters coincide with
the topic of inference. If so, is the new concept redundant? Garrod
and Sanford's conception of the TS is certainly more general than
being solely the topic of inference: it is also the preferred pronominal
antecedent, and performs other processing functions (see (4.3.5.)). Is

this broader concept valid?

In order not to prejudge these issues, I shall continue to use the term
Main Character (MC), but with the restricted sense of that entity
which controls, at the least, attributive inference; other functions of
the MC can only be added as they are demonstrated. I use capitals to
signify that this refers to a single entity in the discourse
representation. The status of the MC, its independence, psychological
validity and explanatory value, is the subject of this chapter. Note
that I shall continue to use the term Thematic Subject, TS, as defined
by Garrod and Sanford. As a more general term, this claims for the
particular marked character not only the inferential control function
of the MC, but also some additional processing attributes. I explore

the relation of these two concepts in (4.3.4.) and (4.3.5.).

I begin by looking at the existing theories which invoke a notion of a
marked character, mentioned above. I accept the identity of the MC
with the preferred antecedent of pronominal reference. However, I
note differences with linguistic theories of a topic of discourse, and
with the concept of a causal protagonist; I also reject the broader
notion of the Thematic Subject. I conclude by considering the
definition of Main Character, and the cues which indicate salience to a

reader; considering whether the elision of main characterhood and
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naming, made in the experiments described by Garrod and Sanford, is

a general rule, or whether these two factors should be separated

4.1. Main Character and the topic of discourse

[ am suggesting that an important factor in controlling the inferential
interpretation of texts is the way the text itself directs readers'
attention. Put in another way, the text contains signals to its own
structure, and successful reading means identifying these and
reacting to them appropriately. Given this emphasis on text
structure, we might expect relevant concepts to come from the
linguistic tradition of discourse analysis. Certainly, within discourse
analysis a number of concepts have been described to capture the
sense that certain parts of a text receive more emphasis than others:
foreground, theme, and topic, for instance. These have also been
elaborated in ways which stress the importance of a main, or
thematic, character as a component of the structure. However, I
would suggest that these theories do not capture in full what I would
want to describe by main characterhood. In particular, their
linguistic origin means that definitions are often intuitive, and,
crucially, takes emphasis away from considering the processing

consequences of identifying such entities

Attempts to characterise a topic in discourse linguistics seem to be
driven by two intentions: first, to capture the intuitive sense that a
text has some definable point; and second, because such a notion
seems essential to defining other important concepts in the study of
discourse, such as relevance and coherence (Brown and Yule, 1983:

68). In reviewing this literature, Brown and Yule discuss ideas of a
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theme as a way into the broader notion of topic. They emphasise the
formal origins of the term theme, as identifying the left most
constituent?4 in a sentence (Halliday, 1967). Though this is an
objective, linguistic definition, they still consider theme as attempting
to capture a psychological fact: that - as any verbal material will
always reach its recipient in a linear order - the left most constituent
represents a point of departure, the context against which the rest of
the sentence is interpreted. Thus, while the propositional content of,
John kissed Mary. and Mary was Kissed by John is identical, the two
word orders suggest interpretations which put different emphases on

the event.

From this basis, the concept of theme has been broadened to larger
segments of text, such as paragraphs, and to the text as a whole25, At
the level both of paragraph and text an initial sentence will provide
the context for what follows However, as Brown and Yule note, there
is little consensus on a common definition for the theme of a
discourse, certainly the formal definition (as the left most
constituent) is lost. They describe one proposal, originating with Katz
(1980), to the effect that the theme is the common subject of the
sentences in the discourse; but this seems an oddly prescriptive
conception, describing only a small subset of texts. Other authors
have used the term not to refer to a linguistic constituent, but
directly to its referent (Brown and Yule, 1983: 135; Perfetti and
Goldman, 1974). As Brown and Yule (1983: 135) suggest, this usage
leads naturally to an interpretation of theme as meaning main
character: "The discourse process of thematisation referred to by
Perfetti and Goldman then leads to the foregrounding of a referent, as

described in Chafe (1972), whereby a particular referent is
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established in the foreground of consciousness while other discourse
referents remain in the background." Again, there is a strong
psychological element to this definition, with its appeal to the notion
of the "foreground of consciousness" Such mental foregrounding is
seen as having a further, linguistic, consequence, in that it allows the
foregrounded referent to be referred to by a variety of different
formal expressions. Thus if Dr Jones is thematised, further reference
can take the form of the doctor, the surgeon or he. The relation of
ideas of a Main Character, "the foreground of consciousness", and

linguistic reference are discussed in section (4.3.), below.

Given the terminological confusion, Brown and Yule themselves assert
the usefulness of defining a topic entity, though they also discuss this
as the topic entity/ main character (Brown and Yule, 1983: 138).
They divorce this from any formal requirements that the topic entity
needs to be always the left most entity, as in the formal definition of
theme, or the subject of the sentences in the discourse, as in Katz'
description. They also distinguish it from the looser notion of topic in
general - roughly, what is being talked about - used in much
discourse linguistics. They claim it is a narrower and more precisely
specifiable notion, identifying a specific referent. However, it is still
not clear what determines the topic entity. The example given is an
obituary, with the topic entity clearly signalled by a naming title; but
this is a very restricted type of text. Neither is the explanatory
purpose of defining this concept clear, beyond the general assertions,
noted above, that it is important in considering ideas of relevance
and coherence. However, the concept is never mentioned in Brown

and Yule's own chapter on coherence.
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Theoretical work in discourse linguistics thus seems consonant with
my own hypothesis in stressing that text has structure, and that the
distinction of a marked character is important in this. There are
some hints at aspects of text structure important in signalling marked
characterhood (early mention, sentence subjecthood) and suggestions
about the effects of this character on the rest of the discourse
(allowing anaphoric reference). However, this work is limited by the
scope of the linguistic tradition. It makes appeal to psychological
facts, but there is no investigation of the psychological properties or
consequences of the presence of a marked character in a reader's

mental representation.

A slightly different conception of topic does receive psychological
investigation in Clifton and Ferreira's (1987) study. This is discussed

in section (4.3.2.) below.
4.2. Main Character and causal chains

While discussing theories of inference in Chapter 2 I introduced
theories of causal inference. These claim that inferences are made to
connect the statements that set out a character's goals to the
statements expressing their outcome. Such theories of inference are
dependent on theories of text structure which can independently
identify the relevant statements and their links. This has been
developed in causal chain analyses of text structure (Myers, 1990;
Trabasso and Sperry, 1985; Trabasso and van den Broek, 1985).
Causal links are identified by applying a test of necessity to potential
pairs: if event A had not occurred, then, in the circumstances of the

story, event B would not have occurred. Causal chains are derived
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from the resulting pairs: the goal which initiates the story and its
eventual attainment or frustration provide a frame, while events
which have causes or consequences leading from the opening to the
closing are in the causal chain. Events lacking causes, or not on a

path to the closing event, are dead-ends.

I have already discussed controversy over the reality of inferences
constructing such a causal structure during reading. Less
controversial is that the independently defined structures do provide
good predictors of readers' judgements of importance (Trabasso and
Sperry, 1985) and of recall: information on the causal chain is more
likely to be recalled than other information (Trabasso and van den
Broek, 1985). In addition, the speed of recall for a piece of
information increases with the number of causal connections to it
(O'Brien and Myers, 1987).

What is important for the present discussion is the relation between
goals and character status. Goals will of necessity be the goals of
some agent, but by stressing an overarching goal frame, with an
initiating cause and final conclusion, one character is seen as having
particular status. Indeed several researchers in causal structure and
inference talk in terms of a protagonist. the initiating condition for
the story is "the protagonist's goal(s)" (Trabasso and Sperry, 1985:
605; Trabasso and van den Broek, 1985: 618); "[An] implicit
assumption of several causal reasoning models is that readers adopt
the goals of a narrative's protagonist during text comprehension”
(Albrecht et al, 1995: 364). However, there is a problem of primacy
here. Does the protagonist gain its status through carrying the

initiating goal, or does the protagonist's status place this character's
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goals at the heart of the causal structure? If the latter is the case it
may be that the proposed causal inferences can be reconceived as MC

controlled inferences.

In the example passages considered this issue is invisible since the
causal protagonist - i.e., the character whose goal initiates the story -
is also clearly the focused character (using Garrod and Sanford's
operational definition as the person who the story is about.)
However, it is not difficult to conceive of a discourse in which this is

not the case.

(1) Babysitting

It was a boiling hot day in London. The young boy was
thirsty and cried mightily. Jane knew she would have to
get him a drink, but there was nothing in the house. She
went to the shopping arcade, but it was closed. Luckily she
remembered the newsagent in the station. There she
bought a can of lemonade, with which the boy was
satisfied.

Following the test proposed by Trabasso and his colleagues, the
young boy's thirst is the initiating condition on which the rest of the
story depends, with the last clause providing satisfaction of the goal.
Hence, the young boy is the protagonist. However, using Garrod and
Sanford's definition, then, on my intuitions, this is Jane (cues for her
status are naming, repeated mention, agency, the biasing title,
reporting of her mental states.) Thus it is apparent that following
Trabasso's analysis the causal structure has primacy in determining
the protagonist, rather than vice versa. It might be argued that we
forget about the boy's thirst, meaning no causal inference is made to

connect the information in the final clause to the initiating condition
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of his thirst, and instead Jane's search for a drink becomes the frame
of the causal structure. In this case it is character status which is
determining who is the causal protagonist; this seems plausible, but
cannot be accounted for by Trabasso's procedure for determining the
causal chain. (Note that I demonstrate the separation of the causal

protagonist and the pronominal focus in section (4.3.5.), below)

The causal protagonist, as defined by Trabasso and colleagues, is not
identical to the focused character (whether we call that the TS or MC).
It may be, however, that this definition does not accurately capture
the causal reasoning performed by readers, exactly because it fails to
take account of the role of the MC. With this as the locus of inference,
readers will make inferences around it, including completing causal
connections, that will not be made of other characters. While I have
shown that being the causal protagonist does not determine the MC, it
also remains possible that, if a character's goals initiate an important
aspect of a story, then this will contribute to its status - this is a
plausible cue for determining "who the text is about". The factors

determining MC status are discussed in (4.5.) below.

4.3. Focus and pronoun resolution

On its own a pronoun?26 is descriptively empty, though in English the
form gives some restricted information, about number and gender
(he versus she versus they.) In discourse a pronoun gains reference
by pointing to an entity within the discourse representation,
introduced by some other, usually preceding, referring expression.
Before turning to the question of how one particular entity is chosen

from amongst those previously mentioned, I shall discuss briefly the
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use of this psychological characterisation, in terms of the pronoun
pointing to an entity in the discourse representation, rather than a
linguistic description, with pointing to the preceding text. This has

important implications for the nature of main characterhood.

4.3.1 The Psychological nature of focused character
We can imagine the following text as part of the instructions in a

recipe: Crush a clove of garlic. Next, add it to the pan. What does the
pronoun it refer to in the second sentence? It might be proposed
that it refers back to the linguistic item, a clove of garlic??. We could
indicate this by adding indices to the two phrases: Crush a clove of
garlic. Next, add it to the pan. However, what is added to the pan is
not a garlic clove, the referent of this noun phrase, but a crushed
clove of garlic, the product of the process described by the first
sentence. Thus the pronoun is pointing not to the words of the
linguistic phrase, but to an element in the reader's evolving mental
representation of the scene described. The same fact underlies a
slightly different phenomenon, illustrated in the following short text
(adapted from Sidner, 1986: 363): I ate a huge red tomato. They can
be very tasty. There are no linguistic elements that could be
antecedents for the plural anaphor, they, yet the text seems
acceptable. This is explicable if we conceive of the NP huge red
tomato as introducing an element into the reader's mental

representation which contains the information

Tomato:
class: tomatoes
number: one
colour: red
properties: huge
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This mental schema includes the information class: tomatoes, which
can serve as an antecedent for the plural pronoun, they. The status
of pronominal antecedents as elements in an interpretative mental
model is confirmed in an experimental study by Clifton and Ferreira
(1987). Subjects read texts including a target sentence with a plural
pronoun. This referred back to two singular elements that either
formed a plural linguistic constituent (through conjunction, Samantha
and David) or had no linguistic relation. They found that the lack of a
plural linguistic antecedent had no detrimental effect on

interpretation, as indexed by reading times.

Can this characterisation of pronominal antecedents as mental
entities be extended to focused characters? I suggest this is
definitely the case. To begin with, it is not clear how the status of the
MC would be indicated in a purely linguistic representation, in the
way antecedence was represented by co-indexing. Moreover, as
illustrated for the pronominal antecedent in the case of the huge red
tomato, the MC (or in this case Main Object) allows access to rich

semantic information. Consider the following examples:

(2) The actress loved to live dangerously. She fell from the
14th storey window.

(3) The vase was immensely valuable. It fell from the 14th
storey window.

If we assume that the actress and the vase are the respective MCs
and that (2) produces the inference, the actress is dead, and (3), that
the vase is broken, then the difference in the content of inference
resulting from identical predicates must depend on information -

about animacy - contained in the representation of the MC. On the
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basis of this evidence I propose main characterhood is a description

of a mental rather than a linguistic phenomenon.

4.3.2 Structure based models of pronominal focus
As a process anaphoric resolution poses a complex problem, how is

the identity of the antecedent determined from amongst the entities
previously mentioned. For instance, in this example, adapted from
Sidner (1986: 373) number and gender information underdetermines

resolution :

(4) Sandy came across a bull whilst walking her dog one day.
She saw how he threw back his great menacing horns.

This example nicely illustrates that the additional source of
information called upon is semantic: the pronoun is resolved to the
entity representing the bull because it is implausible for a domestic
dog to throw back great menacing horns. This procedure has been
formalised in computational models incorporating notions of chains of
inference (Hobbs, 1977). An inferential chain is built to link some
known property of the pronoun with a preceding phrase, which is
taken as the antecedent. In the example, the second sentence
contains the information that the referent of the pronoun he has
menacing horns. From our world knowledge we know that bulls have
horns and maybe threatening, we can thus infer these properties of
the particular bull mentioned in the first sentence. This completes
the inferential chain, with the antecedent of he located as the

referent of a bull

However, such a system is very inefficient. The discourse context of

the second sentence contains two entities that, on the grounds of
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number and gender, are possible antecedents. If dog were
considered first, a large quantity of inferential effort might be
expended before this were rejected. Other situations could involve a
larger set of potential antecedents, and a more complex inferential
chain. For instance, the following example, (5), introduces four
syntactically possible antecedents for the pronoun in the second

sentence, in a longer discourse the number could be a lot more:

(S5) Jane asked her sister's friend Susan to her party, but
Susan's mother forbade her to go. In the end she sneaked
out anyway and had a great time.

The system of inferential chaining needs to be complemented by
some additional procedure which will determine the most effective
order in which the potential co-referents should be considered. The
computational approach taken has been to define focus systems as
heuristics that control the order of search. These use information
available from the discourse context to rank representational entities
in order of the probability that they will serve as antecedents for any
incoming pronouns (the information used may be purely structural or
involve content, depending on the system, I discuss this below). In
particular, one entity is identified as the primary candidate for
antecedence, often described as the focused entity, or pronominal

focus.

Note that this entity will be the locus of inferences to check its
plausibility as the pronoun's antecedent (this plausibility check will
be the final arbiter of the relation, if it fails the entity will be rejected
and the next candidate on the list tested.) There are thus strong

grounds for seeing it as identical with the entity identified in my
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earlier concept of the topic of inference, or Main Character. If this is
not the case we will need to posit two systems operating during
interpretation, one selecting a primary candidate for inferences to
establish reference, and another controlling other inference, such as
the attributional inferences described by Garrod and Sanford. I
Explore this issue in the rest of this section; considering the input
information and computational processes of various focus systems,

and the validity of their output.

A simple system could simply order entities in terms of recency, with
the most recently mentioned as the focus (Hobbs, 1976). However,
most systems devised by computational linguists use more complex
algorithms, taking as input the linguistic form of each incoming
sentence as they cycle through a text. The claim that this information
is sufficient for determining focus is explicitly made by Sidner (1986:
372) : "the choice of expected focus has been shown to depend upon
the grammatical relations in a sentence" (though note Sidner includes
thematic roles as a part of "grammatical relations"). Sidner's own
model consists of three distinct processes. The first applies to the
opening sentence of a passage and attempts to establish a focus on
the basis of reliable indicators (e.g. there insertion sentences, There
was a dog, clefts, It was the Italian waiter who) or failing this uses
the verb theme as a default. Other entities introduced in the
sentence are placed in an ordered list of potential foci. The second
process is the pronoun interpreter. This uses the established focus
and potential foci to control the inferential processes of pronoun
resolution: any pronouns are tested' against syntactically possible
entities in the order specified. Thirdly, completing the model, is the

mechanism for updating the state of focus. If an anaphor in the
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sentence just read takes as antecedent the item already in focus, then
this is maintained and the input list of potential foci dropped. If,
however, an anaphor co-specifies with one of the potential foci then
this becomes the focus and everything else in the input is dropped.
The potential focus list which accompanies the retained/ new focus as
the input context for the following sentence is made up of any other
entities mentioned in the current sentence. This has an internal
order according to the following preference list:

1. The theme of the verb.

2. All other NPs in thematic positions, excluding the agent

position (the NP which is the actual focus is also excluded

from this list).

3. The main VP of the sentence.
The process is cyclic, after the opening statement of a text, stages one

and two are performed for each incoming sentence.

That a pronominal focus derived by this model can be shown to be
the locus of referential inferencing is illustrated with the following

example discourse:

(6) (6.1) James turned to take a look in the desk drawer. (6.2)
He wanted to use his favourite pen. (6.3) He had used it for
all his best work. (6.4) Unfortunately, however, it was
broken.

In the third sentence (6.3) the potential focus item, his favourite pen,
is confirmed as the actual focus through being co-specified by the
pronoun it (his desk drawer being rejected during inferencing as a
possible object form being used for all his best work.) This
establishes the focus context for the interpretation of (6.4), where the

predicate was broken could be equally applied to pen or drawer and
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give a plausible discourse. However, it is intuitively apparent that
the pronoun co-specifies with my favourite pen, the focused item. If
the intended referent is the drawer, this must be specified with a full
NP: (6.4') Unfortunately, however, the drawer was broken. In both
the earlier examples, about Sandy's walk and Jane's party, the
algorithm specifies as the focus the correct potential antecedent.
Without such a control mechanism there would be no reason to select
these as the first candidates, and considerable inferential effort
would be wasted. Moreover, with the focus model providing a
hypothesised antecedent there is no need for inferencing to do more
than check that this referent does not lead to a contradiction; without
such a hypothesis a more definite inferential chain would have to be

built.

Computational pronominal focus procedures such as Sidner's are
heuristic: they aim to produce a best-guess as to which entity will be
the antecedent of incoming pronouns. This is not a rule governed
domain, and so no procedure will always be correct in its predictions.
This is not in conflict with the proposal that the focused entity in the
pronoun resolution system is also the inferential focus. This, too, is a
preference exhibited by the discourse interpreting mechanism on the
basis of the discourse context, and further information may force
inferences to be made about a subsidiary character. For instance,

take the following discourse:

(7) John was perusing the paper. He read about the actress's
fall from the 14th story. The funeral was scheduled for
next Tuesday.
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Here local coherence between the second and third sentences
demands making the inference that the secondary character, the

actress, has died from her fall.

However, I would suggest that Sidner is over-confident in stating that
grammatical relations alone are sufficient information to accurately
specify the pronominal focus. Indeed, this would be unlikely.
Structural linguistics has taken the sentence as its upper-bound since
this is the largest domain within which the notion of well-formedness
can be given a precise characterisation, and hence the largest domain
in which formal rules of generation (or analysis) will capture the data
(Horrocks, 1987). Discourse is a domain which displays regularities
of form, rather than rules (see Chapter 1; also Brown and Yule, 1983).
Hence for a discourse phenomenon, including inter-sentential
anaphora, any attempt to capture data using a system of rules
operating over grammatical categories will not be effective for all
cases. The problems are apparent if Sidner's proposals are compared
with others, also based on grammatical information. There are clear
contradictions in the predictions made by different systems,
indicating that this information is insufficient to determine focus. For
instance, Sidner proposed that the thematic position given the lowest
priority in the potential focus list is that of the agent?8. This is
justified by the following example, where the pronoun in the second
sentence is associated with the theme of the first, though the agent is

syntactically and semantically acceptable:

(8) A group at HXN developed a high speed technical chip
packer. The press gave it rave reviews.
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However, it is easy to think of exceptions to this rule where exactly

the reverse occurs:

(9) Mary raced Susan to the gate. Running always made her
happy.

(10) The road parallels the railway as far as Birmingham. The
bridges that cross it are mostly made of brick.

Moreover, in the centring model of computational focus proposed by
Grosz and her associates (Grosz, Joshi and Weinstein, 1986, Grosz,
Weinstein and Joshi, 1995) the agent is taken as being the focused
entity itself29. The evidence cited is the discourse (I have shortened

the example,)

(11) Susan just gave Betsy a wonderful bottle of wine. She told
her it was quite rare. Wine collecting is her main hobby.

The pronoun in the final sentence is taken to refer to Susan, despite
Betsy being equally plausible on syntactic grounds. Hence the focus
context against which this sentence is interpreted must rank Susan
highest, even though in the preceding sentence this referent -
specified by She - is in the agent position, and Betsy is both in the
theme position and pronominalised30. This contradiction between the
output of computational models, in terms of the character specified as
focus, indicates.that grammatical information alone is insufficient for

an accurate prediction.

Some psycholinguistic treatments have also appealed to structural
facts to determine pronominal focus. Clifton and Ferreira (1987)
challenged the theory that the recency of an antecedent could explain

the relative ease of pronoun resolution. They suggested deeper
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processing issues were at stake, and that distance itself only caused
difficulty if the antecedent had been lost from active memory, that is
had ceased to be the "topic of the discourse". To test this hypothesis
they constructed materials that could realise a focused or non-
focused antecedent condition. The following examples of their
passages have the target sentence italicised, the first passage (12)
realises the antecedent-as-topic condition, the second (12') the

antecedent-out-of-topic:

(12) Weddings can be very emotional experiences for everyone
involved. The cigar smoking caterer was obviously on the
verge of tears, and the others were pretty upset too. In
fact, the organist, who was an old maid, looked across the
room and sighed. /She was/ still looking/ for a husband./

(12') Weddings can be very emotional experiences for everyone
involved. The cigar smoking caterer was obviously on the
verge of tears, having just noticed that the organist, who
was an old maid, was holding hands with someone else.
/ She was/ still looking/ for a husband./

Distance from antecedent to pronoun was also varied; this was
achieved by swapping over the introduction of the two characters.
Subjects read passages phrase-by-phrase, the divisions in the target
sentence being illustrated by slashes (for the target sentence only) in
the above example. It was found that, while the distance
manipulation produced no effect, the antecedent-as-topic conditions
were read significantly more quickly than their out-of-topic
counterparts (in line with other phrase-by-phrase work the effect
emerged in the region following the pronoun.) The hypothesis is

supported.
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However, Clifton and Ferreira raise further questions. The materials
were composed using Ehrlich's (1983) definition of sentence topic.
This appeals to the notion of "what a sentence is about", but attempts
to define this in some specific, structural ways by reference to the
functional linguistic tradition, which parses sentences into a topic
(roughly, the person or thing about which something is said) and
comment (the further statement made about this person) (Quirk et al,
1985: ch 18 and 19). Although this is distinguished from a simple
notion of given and new information, the primary determinant of
topichood is mention in the previous sentence in a marked position:
hence in the above example the topic in the target is the subject of
the sentence preceding it. Clifton and Ferreira noticed that within
their antecedent-out-of-topic condition passages there were two
types. In some, as above, the antecedent is subordinated within a
complement clause of the gerundive verb, in others it is the direct
object of that verb. In a post-hoc analysis these were separated out.
The RT advantage for the antecedent-as-topic remained only in the
comparisoﬁ when the non-topic was also in a subordinated
construction; when the non-topic was part of a matrix clause the two
antecedents gave statistically identical results. Clifton and Ferreira
conclude that topicality (on Ehrilch's definition) is not sufficient to
explain the results; this is a linguistic category that has failed to
explain what determines an entity remaining in active memory.
They suggest as an alternative turning to Grosz's centring theory.
They note that this would distinguish between the non-topic in the
matrix clause and the non-topic in the subordinate clause versions of
the antecedent-out-of-topic materials, in line with the difference in
results. In the former case both topic and non-topic are Cfs, or

forward looking centres, in the context for the target sentence, while

98



in the latter case, only the topic is in the Cf list. However, as I
suggested above, there are problems with any such system based on

grammatical relations.

4.3.3 Content and the determination of pronominal focus

My criticism of systems based on grammatical relations has been
made in terms of the information used underdetermining the
required output, and hence conflicting conclusions coming from
different systems. However, there is also experimental evidence that
other information is important in specifying pronominal focus. In
particular, semantic information is utilised. Garvey, Caramazza and

Yates (1976) show that with sentences such as:

(13) John blamed Bill because he spilt the coffee.
(14) John confided in Bill because he stole the money.

readers show a bias to select Bill as the antecedent of the pronoun in
(13), but a bias towards John in (14). This is despite an identical
grammatical (including thematic) structure between the two
examples. The authors propose that these biases can be accounted
for by what they term the implicit causality of the verbs used: this
imputes the cause of an event or action to the subject or object of the
verb, and predisposes readers to select that antecedent as the
referent of incoming pronouns. In other words, a semantic feature is
determining the focus context for interpreting the upcoming clause.
Ehrlich (1980) explores further complexities in this situation. She
shows that the conjunction used is also important in determining the

antecedent selected. Thus with the following sentences:

(15) Steve blamed Frank because he spilt the coffee.
(16) Steve blamed Frank but he spilt the coffee.
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readers show a bias to select Frank as the antecedent in (15), but opt
for Steve in (16). Thus the meaning of the conjunction is a further

input to specification of the pronominal focus.

A further set of data that indicates the need to consider semantic, as
well as grammatical, issues in the determination of focus is presented
by Anderson, Garrod and Sanford (1983). This relates to the mental
persistence of the focused character. For any situation we have an
expectation about its duration. Anderson et al constructed materials
describing various situations, then introducing a time shift which was
either within or without the expected duration of the event. In the
latter case the time shift thus signals a new episode in the story.
Following this time shift statement a question was asked, about
either the main (that is focused) or subsidiary character. Naming
versus role description was used to determine character status, as in
the experiments described in (2.8.) and (3.3.3.); see (4.5.1.) for an

explanation.

(17) In the Restaurant
The Browns were eating a meal in a restaurant. The waiter
was hovering around the table. This restaurant was well
known for its food. {Five hours/ Forty minutes} later the
restaurant was empty. {They/ He} had enjoyed {eating/
serving} all the good food.
Were the Browns eating in a restaurant?
Did the waiter enjoy serving?

There was a substantial difference between question answering
times, depending on whether these referred to main or subsidiary
character. More interestingly there was also a significant interaction
between character reference and time shift: while this variable did

not effect responses to main character questions, response times for
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subsidiary character questions were lengthened when the time
difference marked a shift in episode. RTs were also taken for the
final sentence, where pronominal reference is made to one or other
character. Here the pattern of results was the same, but the
interaction did not reach significance. The interpretation made by
the authors is that secondary characters are represented in relation
to a particular scenario, and that if the text signals that this is over
then the representation of that entity is lost to active memory along
with the rest of the scenario. Access to the information needed to
answer a question about that character is thus harder. The main
character, by contrast, remains in the focus of readers' attention.
Again, note that such an effect on the state of focus is not predicted
by structure-based systems such as those of Sidner and Grosz. Only a
focus system sensitive to semantic information - the stated time shift
and knowledge about the duration of events - could capture this

effect.

The complexity of the focus system which results from its use of
semantic information is apparent in the studies reported by Morrow
(1985). As with any focus system, Morrow argues that the process of
pronoun resolution is, in part at least, top-down: guided by the
discourse representation already constructed by the reader.
However, Morrow introduces a new element by suggesting that a key
aspect of the discourse context is the representation of a character
perspective. Several pieces of empirical evidence are presented to

show how character perspective can affect pronoun resolution.

Morrow's first experiment uses an off-line judgement task to probe

readers' preferences for the antecedent of a possessive pronoun. The
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experimental conditions were formed by manipulating the sentence
immediately preceding the pronoun, and hence the current state of
the discourse representation. Morrow constructed passages
introducing two characters interacting in some situation, but with one
clearly marked as the principal protagonist (through frequency of
mention, initial introduction, placing as grammatical subject, explicit
use of his perspective). The penultimate (i.e. manipulated) sentence
referred to the nonprotagonist, thus making this the last mentioned
character prior to the critical pronoun. However, in addition, there
were two versions of this sentence. It either continued with the
established perspective of the protagonist, (a) below, or explicitly

changed perspective to that of the nonprotagonist, (b).

(18) Paul caught the flu and was feeling pretty awful. He told
his eldest son Ben to keep the house quiet. He got up from
bed to the bathroom, irritated by the noise. Traffic was
rushing by the house. The kids were arguing in the den.
(a) That noisy Ben was messing up the kitchen.

(b) Ben was wondering when his father would feel better
as he ate in the kitchen.
The floor was cold on his feet.

Subjects were asked to identify the character represented by the
possessive pronoun in the final sentence; i.e. answer the question

Whose feet are referred to?31

In the type (a) passages, i.e. with a consistent perspective, subjects
almost always selected the protagonist as antecedent.  This
preference was highly reliable. Thus character status within the
narrative is again seen to affect pronoun resolution, overriding

simple recency. However, the situation is more complicated with the
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type (b) versions. The basic preference was reversed: subjects
preferred the nonprotagonist as antecedent by a ratio of 0.64 to 0.34
(a small number of responses mentioning neither character). A
difference which was, again, statistically reliable; although the
nonprotagonist preference here is not as marked as that for the

protagonist with the (a) versions.

Thus it seems that whilst protagonist status easily dominates recency
in determining antecedence when this is congruent with perspective,
if perspective (again a semantic factor) is switched to the

nonprotagonist, then antecedent preference is also affected.

Morrow interprets these results by separating prominence,
protagonist status and perspective. He suggests that assignment is
driven by prominence, this is a psychological fact and equivalent to
what I have termed pronominal focus. Prominence is itself
determined by several factors, but prominent amongst these are
protagonist status (itself seen as determined by a bundle of
structural and semantic features) and perspective. Thus in the (a)
versions, where protagonist status and perspective are maintained in
congruence throughout, there is an unambiguous preference for the
character so marked. In the (b) versions, subjects' selection of the
nonprotagonist suggests "that readers took the nonprotagonist's
perspective at that point, making him more prominent than the
protagonist" (Morrow, 1985: 308). However, this pitting of
perspective against protagonist status means the relative prominence
of characters is less clearly differentiated than in the (a) versions,
and hence the preference is weaker. I say more about perspective

and Morrow's results in (4.4.2) below.
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4.3.4 Pronominal focus and Main Character: the case for
identity

Given the role of semantic information in determining pronominal
focus, as illustrated in the preceding section, some researchers have
employed intuitive, content driven, characterisations, in terms of
who, or what, the text is about. For instance, Marslen-Wilson and
colleagues (1982) conducted a study of referent and anaphor
production in spoken discourse, and were able to account for most
instances of pronominal reference using such a definition. Their
subjects read a comic book story, and were then asked to outline the
plot for a hearer. In analysing the referential forms produced,
Marslen-Wilson et al assigned each usage to one of three hierarchical
levels: the story as a whole, an episode within the story, or an event
making up one of the episodes. They also considered whether
reference was to a focused or non-focused antecedent at that level.
As mentioned, focus was determined intuitively in terms of "who the
central actor or actors are in an episode or event" (Marslen-Wilson et
al, 1982: 347). Of 35 uses of a personal pronoun, 30 were at the
event level, and 28 of these were to the focused antecedent. Thus
this definition appears to capture successfully the preferred context

of use for pronouns.

A related distributional study has been performed by Fox (1984),
with an extensive survey of anaphor distribution, this time in written
English narratives. From her corpus she has derived a broad
principle for pronominalisation: a referent can be referred to using a
pronoun until another character's goals and actions are introduced,
unless those goals are interactive with the first character's, in which

case pronominalisation can still be used. The implication is that if
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there is a long gap between mentions of a referent - even if this
includes reference to another character, so long as this is not assigned
goals or actions - a pronominal anaphor is still likely. This is

illustrated in the following two examples (italics are mine)32

(21) A girl stood before him [Stephen] in the midstream, alone
and still, gazing out to sea. She seemed like one whom
magic had changed into the likeness of a strange and
beautiful seabird. ... But her long fair hair was girlish: and
girlish, and touched with the wonder of mortal beauty, her
face.

She was alone and still, gazing out to sea; and when she felt
his presence and the worship of his eyes ... .(James Joyce, A
Portrait of the Artist as A Young Man).

(22) But though she did not speak, Katherine had an uneasy
sense that silence on her part was selfishness. It was
selfish of her to continue, as she wished to do, a discussion
of subjects not remotely connected with any human beings.
She roused herself to consider their exact position upon the
turbulent map of the emotions. Oh yes - it was a question
whether Ralph Denham should live in the country and
write a book; it was getting late; they must waste no more
time; Cassandra arrived tonight for dinner; she flinched and
roused herself ... .(Virginia Woolf, Night and Day)

Thus the conditions of pronominal reference are again seen as
semantic (dependent on the expression of goals and actions,) and the
controller of pronominal reference over an episode is defined in

terms of who that episode is about.

It will be recalled that "what the text is about" is the operational
definition that Garrod and Sanford (1988) give to their concept of the
Thematic Subject. Indeed, these authors see the TS acting as

pronominal focus, "the character who fills the role of Thematic
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Subject is most prominent in the mind of the reader and hence a
preferred candidate for any textual device which signals reference
maintenance, such as a pronoun or null anaphor" (Garrod and
Sanford, 1988: 525). Note, however, that the functions assigned to
the TS go beyond being the preferred pronominal antecedent. In
particular, this character is also the locus for non-referential
inference (what I have called the Main Character in this chapter.)
Thus, by subsuming these functions under the single notion of the TS,

the authors assert that the same mental object performs both.

Are the pronominal focus and MC identical? There is an intuitive
appeal to this. First, there is a parsimony to having referential and
non-referential inference controlled by the same object. Second, the
point expressed in Garrod and Sanford's definition of the TS, in the
absence of more precise definitions both seem best characterised in
identical terms as what the text is about. Strong empirical proof to
back this intuition is difficult to obtain, as it is for any identity, since
we would need to show that on no occasion is there a focused item in
the pronoun resolution system which is not the MC (defined as the
locus of non-referential inference), or an MC which is not the
pronominal focus. The evidence available is softer, but creates a
strong case. The strategy employed by Garrod and Sanford is to
demonstrate that both functions can indeed be accounted for by a
single entity (i.e. they confirm the hypothesis, rather than
disconfirming the null hypothesis.) This single entity is the TS,

defined as "what the text is about".

It will be recalled that at the end of Chapter 3 (3.3.3.) I reviewed

evidence from Garrod and Sanford (1988) showing how a focused
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character acts as the locus of attributional inference, at least for what
were termed atmosphere statements. Focusing was manipulated by
changing which character was named (this is discussed in (4.5.1.),
below). In a second experiment reported in the paper (originally in
Sanford, Moar and Garrod, 1988) the authors show that the same
manipulation also controls the favoured pronominal antecedent.
Materials were constructed to give four conditions. These resulted
from the crossing of two variables: antecedent distance, the
antecedent was either in the first or the second sentence of the
passage; and antecedent type, the antecedent was either the focused
or the non-focused character. In the following example, (19), curly
brackets represent alternatives forming the four conditions (distance
being manipulated through the gender of the target pronoun; type

through naming versus role description).

(19) {Mr Bloggs/ The manager} was dictating a letter. {Claire/
The secretary} was taking shorthand. It was getting to be
late in the afternoon. {He/ She} was feeling hungry.

Reading times for the target were statistically identical across the
levels of the distance variable. However, the character type of the
anaphor produced a marked, and highly significant, effect, with a
mean RT of 2172 ms for the targets referring to the focused
antecedent, as against 2461 ms for those with a non-focused referent.
Note that none of the formal systems described earlier would predict
this result. Neither the Sidner nor Grosz systems are sensitive to
naming as a focusing device, while both depend on continued
pronominal reference to keep an introduced entity in focus, so they
would not predict an effect across the third sentence - in which

neither character is referenced - here. Similarly, Ehrlich's notion of
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topic is restricted to the level of the single sentence, there is no

notion of a global topic, as needed here.

The experiment was repeated, but with full, definite NP referents
used in the targets. These are not primarily anaphoric pointers to the
discourse representation, in the way of pronouns, though they may,
as here, co-refer with other items. In the above example the final

line would be one of the following options,

(20) {Mr Bloggs/ Claire/ The manager/ The secretary} was
feeling hungry.

Again distance had no effect, but in addition, there was no effect of
character type. It seems that the RT difference in the pronoun case
was due, not to some general advantage with references to named
characters, but to the state of the focus system, which is accessed in
the anaphoric search triggered by the pronoun. These results have
been repeated in more recent work using eye-tracking (Garrod,
Freudenthal and Boyle, 1994), where it has been shown that
interpretation of a verb is delayed if its subject pronoun refers to a
role described character. Again this difference did not emerge with
full NP subjects.

Thus, manipulation of which character in a short passage is focused
produces parallel effects on attributional inference and on pronoun
resolution. It seems that the focused entity is indeed the same object
for both these operations33. I discuss the relationship of naming to
focus in (4.5.1.). In the following section I look at some of the other

aspects of the TS, as conceived by Garrod and Sanford, and go on to
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argue that we should not see a complete identity between this and

the MC, i.e. the controller of referential and non-referential inference.

4.3.5 Main Character and Thematic Subject: The case against
identity

As mentioned above, Garrod and Sanford (1988) include the
inferential focus within the broader concept of Thematic Subjecthood.
The distinction between a Thematic Subject and other participants in
a narrative (and in a reader's representation of it) is seen as having a
number of consequences for processing. Not only is the TS the locus
of attributive inference and the preferred antecedent for anaphoric
pronouns, its mental representation also shows a unique mental
persistence across temporal shifts in the narrative, this is illustrated
below. The TS can thus be seen as a link between the linguistic and
the psychological: while determination of a TS is a function of the text
and an aspect of its structure, the consequences are felt in its mental
processing and representation. Garrod and Sanford note that from a
psychological point of view text processing poses a number of
problems for the organisation of limited cognitive resources, or, as
they put it, of "memory management". If the discourse
representation is to be coherent, then incoming material must be
linked with two types of information in memory: the existing
discourse context, and, as noted in Chapters 1 and 2, the reader's
general world knowledge. Moreover, all this must be done with the
limited resources of working memory. Garrod and Sanford see the
establishment of a focused character as one way of organising this
process. Attention is focused on important entities, ensuring that
they are continually available to link with incoming information,

while these control activation of a structured subset of general
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knowledge (see (3.3.2.) above. The processing consequences of
distinguishing a TS thus all stem "from the way the TS holds the focus
of the reader's attention" (Garrod and Sanford, 1988: 521). My
description of the MC as inferential focus, controlling the place of
inferential effort and helping to select from the multiplicity of
potential inferences those important for a full comprehension of the

text, sits comfortably within this conception.

These psychological facts, Garrod and Sanford claim, themselves
impact on text structure. Considerate texts will flag a focused
character to guide the reader's attention. This cognitive constraint is
thus seen as underlying what, they suggest, is a universal feature of
narrative: "narratives throughout the world seem to be built around a
small number of major participants with one being singled out to
play a central role within any stretch of discourse"; this is the
Thematic Subject (Garrod and Sanford, 1988: 520). The TS is thus
seen as playing a structural role across the discourse, or at least some
extensive fragment of it. The concept is linked to the idea of the
causal protagonist, mentioned above, and to the descriptive notion of

main character used in literary studies:

In narrative discourse, continuity is typically achieved
through the connected actions and plans of main
characters, with secondary characters playing only a minor
role. ... Normally, the motivations of main characters are of
interest, and their actions are seen as significant in contrast
to the general actions of minor characters. We might
therefore expect that inferential activity related to the
establishment of connections would be especially
prominent in relation to main characters. If a main
character is going to be more prominent in a narrative,
then one might expect that character and his actions to be
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more available to reference, particularly pronominal
reference. (Sanford and Garrod, 1994: 705).

Whilst I have noted the congruence of many of the factors motivating
Garrod and Sanford's description of the TS and those leading to the
conception of an MC as the locus of inference, for three, closely
related reasons, I believe this full conception of Thematic
Subjecthood is untenable; and for these reasons I argue that the idea
of Main Character should be kept separate from it. The first relates
to the size of discourse fragment within which an entity can be
characterised as in focus; I suggest that the inferential/pronominal
focus operates within a much more local domain than other aspects of
the Thematic Subject, as characterised above. The second relates to
the demonstration of an entity staying in focus across temporal shifts;
I suggest that this character is not the same as the inferential focus.
My third reason revolves around the notion of perspective. This is

given full attention in (4.4.2.), below.

If we take the inferential focus to be identical with the pronominal
focus, as Garrod and Sanford do, and as I have argued we should,
then we must see its domain as highly restricted. The focused entity
may well not be that which we would want to describe as the main
protagonist for the narrative, the episode, or even the current
paragraph, in the manner suggested by the above quotation from
Sanford and Garrod (1994)34, The following argument is based on
intuitions for constructed paragraphs, this is an area where further
experimental research would be useful. For instance, take this single

paragraph story:
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(23) John's Bad Day
John had an awful day at his office, and he'd come to the
restaurant to get a decent meal and forget his difficulties.
As he ordered his food, John noted with pleasure the
waiter's helpfulness. He pointed out a couple of house
specialities and suggested a good value wine. What a
pleasant change it all was.

The story is about John: this is signalled in the title, and enforced by
first mention and naming. John is also the causal protagonist, see
(4.2.) above: his bad day initiates the chain of events; at a broader
descriptive level, the passage is about John's change of circumstances.
Within this narrative, the waiter plays a supporting role, affecting
John's mood. However, if we were to insert a new penultimate
sentence beginning with an anaphoric pronoun, he, focus information
does not clearly link this to John (the following verb would give
disambiguating information, but something roughly equally plausible
for both characters maintains the ambiguity: He smiled cheerfully.) 1
would suggest the pronominal focus at this point is, rather, the waiter
(as Grosz's centering system - see (4.3.2.) - would predict, this entity
having been pronominalised in the preceding sentence). Thus if it
starts with a signal of topic continuation, such as Moreover, the
preferred referent is the waiter: Moreover, he smiled cheerfully. As
we would expect there is also an effect on the inferential topic. If we
were to introduce an atmosphere statement in the penultimate
sentence position, The restaurant was warm and friendly, the passage
reads oddly. Up to this point only John's perspective on the scene has
been introduced, this makes shifting to the waiter's perception odd,
but he is the inferential focus here, and hence the preferred site of
attribution (below I argue for a separation of perspective and

inferential focus.) If the preceding sentence is replaced by one
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maintaining focus on John, He ordered a couple of house specialities
along with a good value wine, then a following atmosphere statement

reads far more naturally.

It might be argued that the waiter is exactly who the text is about at
this point, fulfilling my earlier definition of Thematic Subject. This I
would accept as true, but it illustrates that this notion must be
applied to a much more local level of text than that Sanford and
Garrod appeal to in their characterisation of the principal character

quoted above.

The inferential focus (i.e. MC) at the point of processing a particular
clause, and the principal characters for a whole text, are categories at
different levels of description. The former belongs in a cognitive
explanation, the latter is primarily literary. This is not to say that
main character in these terms may not have processing
consequences: it seems plausible that when the TS is also the
inferential focus then the inferences made are richer, but this needs
empirical demonstration, and as I have argued these two entities are

not identical3S.

Garrod and Sanford suggest that the marking of a Thematic Subject
can be seen to explain three phenomena: pronominal antecedent
preference, the locus of attributional inference, and the persistence of
certain characters across temporal shifts. My second argument
against this conception of Thematic Subjecthood is that the last of
these effects needs a separate explanation to the former two. I have

noted that in the following example,
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(24) John's Bad Day
John had an awful day at his office, and he'd come to the
restaurant to get a decent meal and forget his difficulties.
As he ordered his food, John noted with pleasure the
waiter's helpfulness. He pointed out a couple of house
specialities and suggested a good value wine. Moreover, he

the pronoun he in the penultimate sentence prefers the waiter as

antecedent. However, if we introduce a time shift:

(25) John's Bad Day
John had an awful day at his office, and he'd come to the
restaurant to get a decent meal and forget his difficulties.
As he ordered his food, John noted with pleasure the
waiter's helpfulness. He pointed out a couple of house
specialities and suggested a good value wine. Moreover,
the next day he

then the preference switches to John. In other words, the pronominal
focus is not identical with the main character, defined in terms of
independence from temporal shift. This is also apparent in examples
using topicalising syntactic constructions. If a character is introduced
by a cleft, then it is the focused entity for incoming anaphoric

reference (see the discussion of Sidner's system in (4.3.2.)):

(26) It was the Italian waiter that John found polite and helpful.
He...

However, if a time shift is introduced the preference may be
different:

(27) It was the Italian waiter that John found polite and helpful.
The next day he...

I would suggest that in these examples the scenario dependent

character, the waiter, is focused, but that time shifting information
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acts as a trigger to reinstate a previously focused entity, the scenario
independent character. In cueing a shift in focus the time adverbial
phrases are acting much like full NP referents, or the conjunctions
(but, because) discussed above. Again, this is not to deny a special
status to the Thematic Subject, here as identified by continuity across
temporal shift, but it is to challenge it's identity with the pronominal

and inferential focus, the MC.

4.4. Main Character and perspective

There is one further effect of the Thematic Subject on interpretation
mentioned in Garrod and Sanford's discussion. This is that the
marked character determines the perspective taken on the events
described; that is, they are seen from this character's point of view:
"We suggest that key entities influence ... the perspective which is
taken in the representation (Garrod and Sanford, 1988: 532); "there is
evidence that the main character's perspective is used to describe
other characters and parts of the narrative" 36(Sanford and Garrod,
1994: 706). It is suggested that this control of perspective is the
underlying cause of the attributional inference effect discussed above
(3.3.3.):

[The TS] will be the individual with respect to which the
text is interpreted, the person the text is judged to be
about. Hence, it is reasonable that the TS should attract the
kind of attributional inferences discussed in relation to the
experiment reported above. Perceived states of the world
of the kind described by "psychological atmosphere
statements" will be construed by the reader as relevant to
the goals and problems facing the TS, and so are
interpreted through the "eyes" of the TS rather than
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through those of any other character. (Garrod and Sanford,
1988:513)

4.4.1. Main Character and strong perspective: the case
against identit

Before exploring the relationship between perspective and main
character, in the psychological sense as the focus of inference, it is
worth pausing to consider the nature of perspective, which is itself a
complex concept covering a range of possible meariings. This is a
subtlety that psycholinguistic treatments have ignored, leading to
illegitimate generalisations about perspective in general, based on
evidence from specific technical uses of the term. There are two
points that I believe are important here. First, applied to discourse
the term is metaphoric: the literal meaning is of a spatial point of

observation, hence Garrod and Sanford's hedged use of "'eyes' above.
Secondly, when applied to any kind of representation it can be
approached from both a technical and a sociological, as well as
cognitive, angle. The technical aspect is more apparent in visual
representation, notably the development of a set of techniques
allowing the move from iconicity to depth in western visual art in the
Renaissance. But the same is true of representation in text. Here the
creation of a perspective, as the term is usually applied to literature
to mean the character through whose senses events are perceived,
rests on a battery of techniques (organisation of the deictic system,
tense and aspect; deployment of questions and explanations, etc.) that
emerged with the free indirect style of the nineteenth century and
reached its apotheosis in the stream of consciousness of Joyce or
Woolf (Banfield, 1982; Ehrlich, 1990; Leech and Short, 1981). Indeed,

as Banfield notes, the conjunction of past tense narration with the

"Now-in-the-past" of character perspective (itself resulting from the
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conjunction of past tense with present time deictic - Now she was
done for!) results in sentences that are "unspeakable" outside of
narrative fiction. In an older narrative we may want to say that the
concentration on the interests and goals of a particular character
leads to the reader taking his or her perspective, as with Fielding's
Tom Jones, for instance, but if we compare this with a narrative
adopting some of the techniques of free indirect style the difference
is clear. These two examples are taken from Tom jJones and Jane

Austen's Emma respectively.

(28) To confess the truth, Jones was less pleased with this last
epistle, than he had been with the former, as he was
prevented by it from complying with the earnest entreaties
of Mr. Nightingale, with whom he had now contracted much
intimacy and friendship. These entreaties were to go with
that young gentleman and his company to a new play,
which was to be acted that evening, and which a very large
party had agreed to damn, from some dislike they had
taken to the author, who was a friend to one of Mr.
Nightingale's acquaintance. And this sort of fun, our hero,
we are ashamed to confess, would willingly have preferred
to the above kind of appointment; but his honour got the
better of his inclination. (Tom Jones)

(29) How was she to bear the change? It was true that her
friend was going only half a mile from them; but Emma
was aware that great must be the difference between a
Mrs. Weston, only half a mile from them, and a Miss Taylor
in the house; and with all her advantages, natural and
domestic, she was now in great danger of suffering from
intellectual solitude. She dearly loved her father, but he
was no companion for her. He could not meet her in
conversation rational or playful. (Emma)
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It is a difference resting on the use of specific linguistic devices, and
which is normally conceived in terms of the emergence of a way, and
desire, for rendering character perspective. For the purposes of my

argument I term this strong perspective.

As with any technology, the use of these visual and written styles
was not merely the product of their invention, but the outcome of
social and ideological factors that made their use attractive (Banfield,
1982) - and hence their abandonment in much modern visual, and, to
some extent, literary, art. My main point here, however, is that
strong perspective is not an inherent aspect of narrative, but
demands a specific technology and embodies a particular ideological

choice.

In contrast, there has been a tendency for psycholinguists to see
perspective as a unitary phenomenon, and as a natural and inevitable
part of any written (or at least narrative) text. To an extent this is
apparent in the quotations from Garrod and Sanford above (if a TS is
a universal factor in narrative and the TS determines perspective,
then perspective is a universal feature of narrative); and in
describing events as "interpreted through the "eyes" of the TS" they
do seem to be using perspective in its traditional sense. Heather
Stark is more bald in her claims that perspective permeates
throughout narrative text, "any description in natural language is
always a description from a particular perspective point, or point of
view. (...) Every new piece of information that is added to the
described world of the narrative implies that there was an agent
there who could have perceived or known or thought of what is being

added to the narrated situation ... It is primarily by identifying
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ourselves with the aims and states of characters that we are drawn
into the vicarious experience that a narrative conveys". (Stark, ms.).
The construction of a mental representation that encodes perspectival
information is thus seen as key part of a reader's process of
interpretation: "Readers do not just establish referential links
between discourse contributions: the reader mentally simulates the
experiences of characters" (Stark, 1987: A108). Stark is correct in
these assertions: it is indeed necessary that any new information
implies a knowing or perceiving agent. She is also careful to
acknowledge the separation of the overall narrator of a passage
(sometimes termed the implied author) and the perspective of a
particular character from which individual events are viewed (hence
we can reasonably discuss the narrator of A Disaffection’s attitude to
Patrick Doyle, even though we would want to say that events are
perceived from his perspective). What I would emphasise from my
discussion above, however, is that there is no inevitability in the type
of strong perspective that we are used to from modern and
nineteenth century novels. Indeed, in this restricted, but prevalent,
sense (Banfield, 1982; Ehrlich, 1990; Leech and Short, 1981) there is
no connection between perspective and the psychological notion of a
focused character. In the case of a pre-nineteenth century text such
as Tom Jones there is an unambiguous candidate for "who the text is
about", and this character will often fill the role of the MC, for
instance being the preferred pronominal antecedent, but, as noted,

this character does not hold the perspective in this strong sense.
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4.4.2 Main Character and weak perspective: the case against
identity

Garrod and Sanford's discussion elides two different uses of the term
perspective. Whilst the earlier quotation invokes a general idea of
situations being perceived through the eyes of a particular character,
they also define a more specialised sense of the word, relating to
their use of the concept of scenarios . It will be recalled from (3.3.2.)
that, to explain readers' access to a limited set of relevant
background knowledge, it is suggested that texts cue particular
scenarios held in long term memory. However, for any general
scenario there are likely to be many specific instances which
represent the situation from different perspectives. For instance, an
incidence of economic exchange can be represented from the
perspective of the buyer or seller. The technical sense of perspective
defined by Garrod and Sanford is thus the character who controls the
particular schema evoked. Their claim is that this is the marked
character they define as the TS. For clarity I will call this weak

perspective.

However, as I indicated above, while the idea of a scenario controlling
character, the TS, gives a valuable explanation of certain phenomena,
I suggest that this is independent of the Main Character as controller
of inference. This argument can be illustrated if we look back at

example (23) above, repeated here:

(23) John's Bad Day
John had an awful day at his office, and he'd come to the
restaurant to get a decent meal and forget his difficulties.
As he ordered his food, John noted with pleasure the
waiter's helpfulness. He pointed out a couple of house
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specialities and suggested a good value wine. What a
pleasant change it all was.

I argued earlier that the MC at the end of the penultimate sentence is
the waiter, though the TS is John. As Garrod and Sanford's argument
suggests, John also provides the perspective from which the
restaurant scenario is seen - this is explicit in this character being the
agent of a verb of cognition, noted. Moreover, the fact that this entity
is reinstated as focus following a shift in scenario, indicated by a time
gap, The next day ..., demonstrates the link between TS and scenario.
At this point in the passage the MC and the controller of weak

perspective are different entities.

Again, examples with syntactic topicalisation can be used to make the

same point. In,

(30) John thought that it was the young Italian waiter that Mary
fancied. He...

The MC at the beginning of the second sentence is, intuitively, the
waiter, but the controller of perspective, indexed by being agent of

the verb thoughtis John.

Linguistic and literary studies of perspective provide further
evidence for this separation. Ehrlich (1990) uses the work of Virginia
Woolf to show how an explicitly marked perspective can be
continued across the following sentences by referential and tense
links between them. Ehrlich's examples show instances in which the
holder of perspective considers another character, for several
sentences, marking this character as the MC. In the following

example from To the Lighthouse, Andrew's perspective is explicitly
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signalled in the opening sentence, along with the object of his
thoughts, Minta. This perspective and object are maintained over the
following sentences of the extract, until at its conclusion Andrew, still
holding the perspective, turns his attention to the immediately
surrounding situation. I suggest that Minta is firmly established as
the MC during the middle sentences: the pronouns are unambiguous
and so offer no test, but note that this would be the result of applying

a system such as Grosz's centring theory.

(30) Minta, Andrew observed, was rather a good walker. She
wore more sensible clothes than most women. She wore
very short skirts and black knickerbockers. She would
jump straight into a stream and flounder across. He liked
her rashness, but he saw that it would not do - she would
kill herself in some idiotic way one of these days. She
seemed to be afraid of nothing - except bulls. At the mere
sight of a bull in a field she would throw up her arms and
fly screaming, which was the very thing to enrage a bull of
course. But she did not mind owning up to it in the least;
one must admit that. She knew she was an awful coward
about bulls, she said. She thought she must have been
tossed by a bull in her perambulator when she was a baby.
She didn't seem to mind what she said or did. Suddenly
now she pitched down on the edge of the cliff and began to
sing some song about

Damn your eyes, damn your eyes.
They all had to join in and sing the chorus, and shout out
together:

Damn your eyes, damn your eyes,
but it would be fatal to let the tide come in and cover up all
the good hunting grounds before they got on the beach. (To
the Lighthouse; quoted Ehrlich, 1990: 95).

As a second example consider this passage from Mrs Dalloway:
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(31) She said she loved Bach. So did Hutton. That was the bond
between them, and Hutton (a very bad poet) felt that Mrs
Dalloway was far the best of the great ladies who took an
interest in art. It was odd how strict she was. About music
she was purely impersonal. She was rather a prig. But
how charming to look at! She made her house so nice, if it
weren't for her Professors. (Mrs Dalloway, quoted Ehrlich,
1990: 100).

Some empirical evidence for the separation of perspective from MC is
reported by Morrow (1985). [ introduced this work above in
discussing pronoun resolution, where perspective was seen as one
factor determining pronominal focus. Note that as a factor
influencing focus, perspective was therefore seen as separate from it.
This gains empirical support from a second experiment reported in

the paper.

In this experiment Morrow independently varied the protagonist
status of characters and the narrative status of their actions, that is
as either foreground or background events. Again materials began
with several sentences in which two characters were introduced, with
one marked as the protagonist (through frequency of mention, initial
introduction, placing as grammatical subject, and explicit use of his
perspective.)37 The penultimate sentence of the narrative described
two events, one of these was foregrounded (expressed in the main
clause of the sentence using perfective aspect,) the other
backgrounded (expressed in the subordinate clause and with
imperfective aspect.) The sentence was described as congruent if the
foregrounded clause described the action of the protagonist and the
backgrounded clause that of the nonprotagonist, and incongruent if

vice versa. For each narrative there were four versions of the
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penultimate sentence, created by crossing congruency with order:
that is the foregrounded clause could be either first or second. The
final sentence of each narrative contained a subject pronoun which
could refer to either character on grounds of gender and number.
Thus one material was as follows (3 sentences are removed from the

introductory narrative):

(32) Tom thought his friend Harry looked worried about
something. (...) Tom thought his friend needed some
distraction, so he took him to a fair. (...) Tom was beginning
to feel a little irritated so he said he wanted to do
something fun. They decided to split up for a while.

(a) While Harry was going into the Hall, Tom walked
toward the ferris wheel.

(b) Tom walked toward the ferris wheel while Harry was
going into the Hall.

(c) While Tom was going into the hall, Harry walked toward
the ferris wheel.

(d) Harry walked toward the ferris wheel, while Tom was
going into the hall.

He saw a friend and said hello.

After reading each passage subjects were asked to make a judgement
about the reference of the pronoun in the concluding sentence. In
addition they made a confidence rating of their judgementona 1l to 5
scale (where 5 was extremely confident). After reading all the
passages subjects were requested to go back, and for each of the
critical penultimate sentences indicate which (if any) character's

perspective they had used to interpret it.
Means for each of the four conditions were calculated over the

judgement scale responses, assigning a positive value if the

protagonist had been selected and a negative if the nonprotagonist
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(so +5 meant a reader was certain reference was to the protagonist,
-5 meant a reader was certain reference was to the nonprotagonist.)
Event status had a clear impact on antecedent choice. Where this was
congruent with character status there was a clear preference for the
protagonist, (a) versions had a mean score of 4.08, (b) 3.08. Where
character and event status were contradictory the choice was less
clear: (c) -1.98, (d) 0.25. Here recency does seem to play a part, but
only when discourse factors fail to unambiguously cue a single

antecedent.

Of central relevance to my argument here is the relation of these
pronoun resolution results to the data on assumed perspective. This
was scored by dividing the number of readers choosing the
protagonist's perspective by the total number making a perspective
choice (over 79% in each condition.) There was a significant tendency
to indicate that the protagonist's perspective had been used in all
conditions: (a) 1.00; (b) 0.93; (c) 0.88; (d) 0.82. Thus even in the
incongruent versions, where readers were just as or more likely to
resolve the pronoun to the nonprotagonist as the protagonist, readers
still indicated that they used the protagonist's perspective in
interpreting the critical penultimate sentence. It appears that
participation in a foreground event can make a nonprotagonist the
more prominent character, i.e. focused, but does not induce a change
in readers' assumed perspective. The conclusion is that the entity in

focus, the MC, and that controlling perspective need not be identical.

I would conclude this section by emphasising two points. First, that
when discussing perspective in texts we should be careful to

distinguish the strong version of this concept, common in everyday
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and in literary usage, from more general concepts of a main
character, and technical definitions, such as Garrod and Sanford's
controller of scenario. Second, that under either definition, the holder
of perspective and the MC (where the MC is the inferential and
pronominal focus) are not necessarily the same entity, even though
they frequently do coincide, and perspective plays a role in
determining focus. At the beginning of this section I quoted Garrod
and Sanford's claim that the preferential attribution of atmosphere
statements to Thematic Subjects is a result of their holding
perspective: "Perceived states of the world of the kind described by
'psychological atmosphere statements' will be construed by the
reader as relevant to the goals and problems facing the TS, and so are
interpreted through the 'eyes' of the TS rather than through those of
any other character." (Garrod and Sanford, 1988: 513). From the
evidence presented here it seems more accurate to consider the
attribution effect independently from any notion of perspective: the
preferential attribution occurs because the MC is the preferred locus

of inference.

4.5. Defining and determining focused character

I feel that, through comparison of the concept of a Main Character
with apparently related ideas in other theories, some progress has
been made in elucidating the nature of this mental entity. I have
shown that the term depicts the same entity as theories of
pronominal focus, not surprisingly since pronoun resolution is itself a
process of referential inference. I have also shown that the entity
referred to with this term is not identical to the concept of the

linguistic focus, the causal protagonist, or the Thematic Subject;
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though in any given text fragment these may identify the same
entity. These negative points make some contribution to defining
what the MC is, but more importantly give a purpose to its definition

beyond these existing theories.

The identity with pronominal focus gives indication of the difficulty
of specifying the determinants of the MC, since research has
demonstrated this to have a complex set of causes. In my discussion
I have emphasised the importance of semantic factors in influencing
focus. Itis not surprising, though in no way necessary, that meaning
should have an effect in determining focus, given that the resulting
decision as to the locus of inference will itself affect interpretation.
In this context I shall return to the idea of proper names as markers
of salience, since this can itself be seen as the result of the semantic

properties of naming.

4.5.1. Main Character and naming

Sanford, Moar and Garrod (1988) conducted an experiment in which
they sought to evaluate the contribution of three potential cues to
character status. These were order of mention (with the assumption
that early mention would lead to primacy;) naming as against role
description; and character status. The last of these refers to the
observation that for any given scene (or scenario in the technical
vocabulary introduced above) there will be a default main character
whose point of view will be adopted; e.g. we will consider a visit to
the cinema from the position of a visitor rather than an usher, and a
visit to a restaurant from the position of a diner rather than a waiter.

At an intuitive level the authors illustrate the impact of a proper
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name over and above these alternative factors with the following

example (this example was given as (19) in Chapter 3):

(33) Masie entered the restaurant and sat down.
The waiter wearily limped over and took her order.

(34) The customer entered the restaurant and sat down.
Alphonso wearily limped over and took her order.

Couplet (33) seems to centre on Masie, whilst (34) centres on
Alphonso This is in spite of the identity in the roles played by these
two characters in (33) and (34), and their different order of

introduction.

To test this intuition about relative salience, the authors conducted a
continuation study, designed to tap the relative accessibility of
characters in readers' mental representations. Subjects were
presented with passages constructed to realise 3 independent
variables. These were, order of character introduction, name/role
pattern, and character status (Principal or Secondary). Thus for any

given material, e.g.,

(35) Claire was taking shorthand. The manager was dictating a
letter.

there were 8 conditions to be presented in different experimental
lists (the scenario status of characters was judged by the authors).
These are illustrated in the table below. The task was to write a
continuation sentence for each passage which developed its theme.
The experimenters scored the number of unambiguous references to

each character in the continuations.
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Conditions used by Sanford, Moar and Garrod (1988)

Characters Name/role Scenario
first second pattern status
1 Mr Bloggs The secretary | Name-Role P-S
2 Mr Bloggs Claire Name-Name |P-S
3 The manager Claire Role-Name P-S

4 The manager The secretary | Role-Role P-S

5 The secretary Mr Bloggs Role-Name S-P
6 Claire Mr Bloggs Name-Name |S-P
7 Claire The manager Name-Role S-P

8 The secretary The manager Role-Role S-P

The results showed no effects of order of mention or of character
status: the levels of these variables had no effect on the mean
number of mentions of each character. However, there was a clear,
and significant, preference for named characters, when in
combination with role described characters (rows 1,3,5,7, above).
Collapsing over scenario status, the mean number of mentions were:
for the Name-Role pattern, 4.78 against 2.32, respectively; and for
the Role-Name pattern, 2.43 against 4.90 respectively.

The authors note that, if the prominence of the named character
detected by the continuation results is mediated by its availability in
working memory, i.e. via a focus system, then we would also expect
these characters to be more accessible for anaphoric reference. An
SPR experiment was carried out to test this hypothesis, this time
varying two factors, naming versus role description, and order of

introduction. This experiment is described in section 4.3.4 above.
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Again, order was found to have no effect, but there was a significant
difference between the naming conditions: sentences containing a
pronominal anaphor were read more quickly when a named

character, rather than a role described one, was the antecedent.

Sanford, Moar and Garrod conclude from there results that, since it
can have such a direct effect on processing, the proper name is itself
an important psychological category. They concede that naming
could be simply one of several overt cues indicating the status of a
character, and hence increasing its availability and accessibility; but
prefer to see naming as having certain unique properties, and effects
on the processor. They note that in an earlier experiment (Sanford
and Garrod, 1981: 172) it was shown that marking a role described .
character through adjectival qualification was sufficient to increase
its mention in continuations. However this increase in probability
(from 0.209 to 0.236) was very small compared to the effect of
naming. Further, it is suggested that the properties of proper names
in processing are akin to their logical properties in a possible worlds
semantics38. Kripke (1972) has suggested that proper names
function to pick out the same individual across all possible worlds. If
we treat the episodes of a discourse as worlds, then a proper named
character will depict the same individual across the whole discourse,
while role descriptions will have a fixed referent only within a given
episode (so John will be JOHN across a narrative, while the waiter may
be ALPHONSO at lunch time, and MICHAEL in the evening.) The
evidence from Anderson, Garrod and Sanford (1983), described in
(4.3.3.), above, and showing the mental persistence of named
characters across episode shifts, is cited in support of this. A final

piece of evidence for the difference in status of named and role
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described characters comes from work on plural anaphora (the
intuitions offered in Sanford, Moar and Garrod are given
experimental backing in Sanford and Lockhart (1990.) If subjects are
asked to write continuations for passages which introduce two
characters then they will be more likely to use a plural referent
(they) if the characters are both described in the same way, that is

by name or by role description,

(36) Aileen and Steve ran into the cinema.
(37) The girl and the boy ran into the cinema.

rather than if the descriptions are mixed:

(38) The girl and Steve ran into the cinema.

Thus the processor seems to recognise these as distinct psychological

categories.

What are the implications of the apparent importance, and
psychological status, of naming for the conception of the MC? It will
be recalled that I have argued for a separation of the MC from the TS.
I suggest that we can accept that naming bestows on an entity a
distinct property, that is persistence across episodes, which is central
to Garrod and Sanford's conception of the TS. However, this property
is not relevant to determination of the MC; and while naming is a
very important cue to focus status (as demonstrated by Sanford,
Moar and Garrod's continuation and SPR studies) it does not have any
unique status here. In several examples above, e.g. those involving
syntactic topicalisation, I have argued that a role described character
is the MC. Sanford, Moar and Garrod note that their experimental

texts are atypical of character-based narrative where, in the main,
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there are many named characters, with the more important emerging
through frequency of mention. They suggest that, in these
circumstances, named characters are those who may have
significance outside the scene in which they are introduced. As I
suggested earlier, this is of little importance for the MC, which will be
in a state of continuous flux, both within episodes and across the
whole narrative. The relative importance of a character to the
overall narrative may have some effect on the content of the
inferences made, but will not affect the locus of inference at specific

points.

4.5.2. Conclusion

In the introduction to this chapter I noted that a number of
theoretical accounts of issues in discourse and discourse processing
adopt the notion of a focused entity. These concepts include thetopic
in discourse linguistics; the protagonist in causal network theories;
the focus in procedures for anaphora resolution; and also the notion
of thematic subjecthood employed by Sanford and Garrod, and
introduced in the preceding chapter. Given this proliferating
terminology for apparently similar ideas, I posed the question as to
whether these concepts were equivalent (and hence would identify
the same entity as in focus in a particular passage,) and, in addition,
whether they were equivalent to the minimum theoretical concept
needed to explain the empirical data discussed in Chapter 3 - a
focussed entity controlling the locus of (attributive) inference, this

being what I termed the Main Character.

Taking each of these existing theories in turn, I can now summarise

the answer to my questions
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(1) Discourse linguistic approaches have employed a range of focus
type terminology - topic, theme, and so on. However, none of these
have been adequately defined due to the theoretical restriction of
this tradition to the formal structures of texts themselves. Since
focus is a mental phenomenon it cannot be captured in terms of such
aspects of text structure. This means there is no clear way of
determining the focus (or topic, or whatever) in a given passage and
hence the question of equivalence with other theories becomes

redundant.

(2) For Trabasso and his colleagues the notion of a protagonist
emerges from their theory of causal structure. A story will begin
with the setting of some goal for a character, and this represents the
initiating condition for the narrative, which must be satisfied in its
conclusion. The character concerned with establishing this causal
structure is the protagonist. I have demonstrated, however, that the
entity so marked as the protagonist need not be the same as the
Thematic Subject (example (1) in 4.2.) or the pronominal focus
(example (23) in 4.3.5.). The concept is defined in relation to this
particular causal network theory, and, whilst raising some interesting

general questions, is limited to it.

(3) I argue that the focused entity defined by systems for anaphora
resolution is identical to the MC (as the locus of attributional
inference). This has an intuitive appeal: there is a parsimony to
having referential and non-referential inference controlled by the

same object; and both can be operationally defined as "what the
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discourse segment is about". Data presented by Garrod and Sanford

(1988) gives empirical confirmation of this identity.

(4) What about the thematic subject? Sanford and Garrod (1988)
define this as "what the discourse segment is about", but also make
some specific claims about its role in processing. As well as being the
locus of referential and non-referential inference, the thematic
subject controls the perspective taken on a scene, and has a uniques
mental persistence across temporal shifts in a narrative. There is
indeed an entity which has these attributes, but as I demonstrate
(with regard to temporal persistence in examples (24) to (27) in
4.3.5., and with regard to perspective in examples (23) and (30) to
(31) in 4.4.2.) this is not the same entity as the MC. I would suggest
that we see the domain of a particular MC as being very restricted,
and that of the TS as being larger; thus there may be more than one

MC within the domain of a given TS.

However, in terms of defining the MC we still have nothing better
than the operational definition "what the discourse segment is about";
we know only that the relevant discourée segment may be smaller
than the domain of a TS. This is potentially circular: the MC will
provide the inferential focus, but there is no independent means of
characterising an entity as the MC, apart from showing that it is the
locus of inference. For the rest of this thesis I accept this limitation
and adopt a pragmatic definition. Moreover, we have at least gained
a reliable diagnostic: that is, that the preferred pronominal
antecedent will also be the MC, the locus of non-referential inference,

including attributional inference.
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Morrow (1985) demonstrated how focus, or prominence in his own
terms, results from the interaction of at least two factors: protagonist
status, perspective and recency. [ concur that it is correct to see
multiple determinants of MC status, and would add naming to this
list. Morrow's results also show how conflicting cues can lead to
uncertainty about prominence. It is clear that we must see focus as
in a continual state of flux, and as a continuous rather than an
absolute factor: we will not necessarily have a single focused entity,
but may rather have competing claimants with shifting, and

sometimes equal, levels of prominence.

In Part 2 of this thesis I make an experimental investigation of the
main character attribution effect, looking in detail at the mechanisms
that result in the inferential attribution of background information to
one character rather than another. This chapter has shown that
character status is a complicated issue in its determinants and
consequences, but I hope to have shown the usefulness of the MC
concept, and also the importance of noting its restrictions. In the
experimental work that follows I shall use short, simple narratives
with just two characters, and use naming as the signal of main

characterhood39.
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Part 2
The Main Character Attribution Effect:
Experimental Evidence
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Chapter 5
Off-Line Effects of Characterhood on
Interpretation

In the following chapters I describe a set of experiments designed to
replicate and extend the findings of Garrod and Sanford (1988). 1
begin in this chapter with studies using the question answering
paradigm developed by these authors. This is an off-line technique
in that it does not attempt to capture effects during discourse
processing, instead probing their impact on the reader's final

discourse representation.

In addition to confirming the basic replicability of the effect, these
studies were designed to answer questions about the necessary

conditions, (a) and (b), and its generality, (c) and (d).

(a) Is naming a strong signal of main characterhood; in particular,
does primacy of introduction also affect character status, and hence

the likelihood of attribution?

(b) Is the off-line effect contingent on the response alternatives
offered? If subjects feel uncertainty about attribution to the
secondary character, rather than their discourse representations
clearly encoding one or other interpretation, then we would expect

the inclusion of a Don't Know option to affect the data.

(c) Does the main character attribution effect generalise to other

types of background sentence, or is it dependent on the particular
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nature of psychological atmosphere statements? This is the central

question of Off-Line 2 and 3.

(d) Does attribution only occur for incoming information when an MC
is established, or does the effect hold when the MC is introduced

following the atmosphere statement? This is addressed in Off-Line 4.

On-line techniques are discussed in later chapters, allowing
exploration of the mechanisms underlying the effect, and the

temporal unfolding of the processes.

5.1. Off-Line 1

Off-Line 1 is a simple replication of the question answering study
reported by Garrod and Sanford (1988), designed to check the
validity of their findings: the published results contain only
approximate means, and no inferential statistics. To give strength to
their general conclusions about the MC as a controller of inference a
new set of materials was used. These followed the same format as
the original experiment, as described in section (3.3.3.): an
atmosphere statement was introduced into a context involving two
characters, one of whom was marked as the MC by naming (see
(4.5.1.)). After reading a passage subjects were asked whether either
the MC or the secondary character (SC) perceived the atmosphere
described. Previously it had been found that significantly more yes
answers were given when the question asked about the MC's
perception as against that of the SC. This was taken to confirm the

hypothesis that the making of an attributive inference relating to the
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atmosphere statement is controlled by the MC. I predicted that the

same result would be found with these new materials.
5.1.1. Method

5.1.1.1. Materials and Design

All materials were of the same basic pattern. A title, introducing the
scenario, was followed by a sentence introducing the MC. The status
of this character was cued both by its being named and by being the
first mentioned character40. The next sentence introduced the SC.
This was referred to either by a role description, or a general
descriptor, such as A woman or The boy. This was followed by the
atmosphere statement. The sentence introducing the MC was thus
separated from the atmosphere statement, and so any preference in
attribution to the MC could not be explained by simple adjacency.
The passage concluded with a filler sentence which mentioned
neither of the preceding characters. This was an addition to the
format used in the Garrod and Sanford experiment. It was included
to improve readability, and to prevent any unusual processing
occurring on the atmosphere statement due to its concluding the
passage. An example passage is given below, the full set of materials

are included as Appendix A:

(1) AT THE BANK
Rosemary completed a form closing her account. A clerk
tapped in her details at his keyboard. The bank was
uncomfortably stuffy. Another customer entered, trailing
in noises from the street.
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Each passage was accompanied by an experimental question asking
about the perception of the context described in the atmosphere

statement. This referred to either the MC or the SC, for example:

(A) Did Rosemary find the bank uncomfortably stuffy?
(B) Did the clerk find the bank uncomfortably stuffy?

This gave the two experimental conditions. Subjects had the option
of responding Yes, No or Don't Know to each question. The dependent

variable was the proportion of Yes answers given.

Each item was accompanied by a second, simple question about some
other aspect of the text. These were included to try and ensure that
readers paid attention to the whole of each passage, and did not
simply adopt some special strategy based on answering the
atmosphere questions. For half the items these were placed before

the experimental question, and in half they followed it.

There were 40 experimental items to be presented in 2 conditions.
Two presentation lists were constructed. Half the materials had the
experimental question to the MC in the first list and to the SC in the
second list. The other half reversed this, so each list had 20 MC and
20 SC questions. Subjects thus responded to materials in both
conditions, giving a within subjects design. Each presentation list also
contained 20 filler passages, these were identical across the lists.
These were of the same length as the experimental items - title and 4
sentences - but varied the number of characters and their means of
introduction. Like the experimental items, they were accompanied

by two questions. These fillers were designed to make the pattern of
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passages in the lists less predictable, and keep subjects attention.
Within each list the fillers and each condition of experimental item

were mixed randomly together.

5.1.1.2. Subjects and Procedure

The materials were presented to subjects in booklets. This contrasts
with the earlier study by Sanford and Garrod where passages were
read from a VDU using self-paced sentence-by-sentence presentation,
and question answering data was recorded through button selection.
The booklets contained 5 items on each page. In each booklet the
pages were randomly ordered, giving a partially random order of

item presentation.

Each question for each passage was accompanied by a grid offering
the three response choices, Yes, Don't Know, No, in that order.
Subjects were asked to ring their chosen answer. Subjects were
instructed to answer as quickly as possible, and it was strongly
emphasised that they should not look back over a passage in

answering the accompanying questions.

Forty subjects participated in the experiment as unpaid volunteers.
All were undergraduates in higher education institutes in the
Glasgow area. Half the subjects saw one presentation list, and half the

other.

5.1.2. Results
For each subject the number of Yes answers given in each condition
was calculated, and similarly for the number of Yes answers in each

condition for each item.
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Calculating means across the by subject results gave the descriptive
statistics shown in Table OL1.1. The mean gives the number of
affirmative answers out of a possible maximum of 20, this is also
expressed as a percentage. As predicted there were more Yes

answers in response to the MC questions.

Table OL1.1 Question Reference: MC v SC

Mean (as %) St. Dev. St. Err
MC Question 12.6 (63%) 2.89 448
SC Question 8.2 (41%) 3.27 S16

The significance of this difference in means was determined using a
one-tailed t-test. The difference proved to be highly significant: t(39)
= 6.168, p < .001. A t-test was also performed on the by items
results. Again this was highly significant: t(39) = 4.849, p <.001.

5.1.3 Discussion

The results followed the predicted pattern, confirming Garrod and
Sanford's original hypothesis that the MC determines the pattern of
attributional inference for an atmosphere statements, at least as

indexed in an off-line experiment.

The difference between the means for conditions is, however,
considerably smaller than that reported for the earlier experiment:
22% as against nearly 40%. This was primarily due to a lower score
for MC questions: 63% rather than nearly 90%. Several possible

explanations for this seem plausible. The experimental procedure
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differed, questions being answered using paper and pencil rather
than screen and button push. This may have encouraged subjects to
take longer in making an answer; and possibly, therefore, answer
more literally - for every experimental question the information
given explicitly in the passage only licenses a Don't Know answer.
Indeed, several subjects gave Don't Know answers to over 90% of the
experimental questions, thus bringing down the total number of Yes
answers. To explore this issue further the presence of a Don't Know
option was systematically varied in the experiments reported
immediately below. However, it may be simply that these materials
were less strong, in particular the relative status of the MC may have

been less clearly cued than in the earlier experiment.

Nonetheless the hypothesis has been confirmed and we can go on to

pursue further aspects of the MC's function in processing.

5.2. Off-Line 2 and 3

The main concern of these experiments was to test the generality of
the main character attribution effect. So far demonstration has been
through atmosphere statements. These are defined semantically (see
(3.3.3.)) in terms of the absence of a perceiving agent for an
essentially subjective description in the psychological predicate. In
other words, the statements' full interpretation seems to require an
attribution. In the following experiments I investigate whether other
types of context descriptive statements will show the same kind of
attribution, and whether we will again see an attribution effect, i.e.

preferential attribution to the MC.

143



The particular statements used I term action statements. These
describe some action performed by a third party, rather than the
protagonist, and hence like the atmosphere statements give
background information for the story. In the following example this

is italicised:

(2) SKIING
Jeff was about to tackle his first slope. The instructor
followed behind. Colourfully clad skiers sped by. It was
Christmas in two days.

The actions statements contrast with the atmosphere statements in
having an overt agent; but also, while the scene described can be
observed, they do not have the same need for subjective verification

if they are to be semantically meaningful.

Off-line 2 and 3 again use the question-answering paradigm but
include materials based around action statements. Off-Line 2 differs
from Off-Line 3 in restricting subjects to the response options Yes
and No, while Off-Line 3 includes the Don't Know option. This change
was made in order to investigate whether the lower overall number
of Yes responses in Off-Line 1 was due to subjects giving large
numbers of Don't Know responses. However, since the materials and
method for both experiments was otherwise identical, and since this
alteration does not relate to the main theoretical issues under

investigation here, I shall report the two experiments together.
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5.2.1. Method

5.2.1.1. Materials and Design

Sixty four experimental materials were written for the experiments.
32 of these were atmosphere statement passages, some based on
those used in Off-Line 1. The other 32 were action statement
passages. A full list of materials is given in Appendix B. All followed
the pattern as those used previously, with the additional factor that
the placing of the named character in the first or second sentence
was manipulated as a further independent variable. This was
included to check the claim made by Garrod and Sanford that naming
alone, irrespective of position in a passage, is sufficient to ensure MC |
status#l. The expectation was thus that the manipulation of Position
would have no effect on main characterhood, and hence on

attribution and the results obtained here.

Again an alternation in the reference of the experimental question
was used to probe the attribution of the context information to the
MC and to the SC. The crossing of the two levels of this variable with
the two levels of the Position variable thus produced four versions of
each material. These alternatives are represented by curly brackets
in our example action statement material below. The two levels of
the Position variable are numbered: 1 = named character first; 2 =
named character second. The two levels of the Reference variable

are lettered: A = question to MC; B = question to SC.

(3) SKIING
{Jeffl / A novice skierZ} was about to tackle his first slope.
{The instructorl/ JoZ} followed behind. Colourfully clad
skiers sped by. It was Christmas in two days.
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Did {JefflA/ the instructorlB/ Jo2A/ the novice2B} notice
the colourful skiers?

Both experiments thus contained eight conditions, with four within
items variables occuring across two sets of passages, those with

atmosphere statements and those with action statements.

The dependent variable was again the proportion of Yes answers. In
Off-Line 2 Yes was selected from the options Yes or No. In Off-Line 3

a Don't Know option was also included.

As previously each passage was accompanied by a second, general
question, and this was placed before the experimental question for

half the materials.

In both experiments the 64 items - including all 32 atmosphere
statements and all 32 action statements - were used to form four
presentation lists. For each of these one quarter of the items were in
each of the four between items conditions, these being circulated
between lists using a Latin square so that each item was seen in all 4

conditions. This therefore realised a within subjects design.

5.2.1.2. Subjects and Procedure
In contrast to Off-Line 1, but in line with Garrod and Sanford's earlier
work, these studies were run via computer and VDU. The experiment

was performed on three Apple Macs running Psyscope software.

Presentation of the passages was sentence-by-sentence, subjects

controlling the display of the next sentence using the space-bar of a
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standard keyboard. The passage was thus not available for
consultation when answering the questions. All text was displayed
on the same line in 12pt New York font. After the last line of a
passage was terminated with the space-bar the first question was
displayed. Subjects responded using labelled keys (these were, for
Off-Line 2, Yes = p, No = q, and for Off-Line 3 the same with the
addition of Don't Know = w). Answering this question brought up the
second. Four practice trials preceded the main body of the

experiment to give subjects a feel for this procedure.

Psyscope's random presentation feature was used. This meant that a

new random order of presentation was constructed for each subject.

Subjects were instructed both orally and in a written presentation on
the screen. They were asked to read normally and for
comprehension, and it was emphasised that the questions should be
answered as quickly as possible. There were two break points in the

experiment, at both of which these instructions were re-emphasised.

Forty volunteers participated as unpaid subjects in each experiment.
All were undergraduates at Glasgow University. None of the subjects
had taken part in Off-Line 1, and none who participated in Off-Line 2
also performed Off-Line 3. 10 subjects were assigned to each of the
four presentation lists in each of the experiments. Completion of the

experiment took approximately 20 to 25 minutes.

5.2.2 Results

5.2.2.1. Off-Line 2
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Again the dependent variable was the number of Yes answers given.
In Off-Line 2 subjects selected answers from the 2 choices, Yes or No.
The first analysis performed on the data included all 3 factors: the
Type of statement, action or atmosphere; the Position of the named
character; and the character Reference of the question. This was
calculated first across means for subjects (F1), then across means for
items (F2). Subsidiary analyses were then performed looking
separately at the results for the atmosphere and action statements.
A primary interest in this experiment was to see if the effect of
Reference found in Off-Line 1, for atmosphere statements, would also

hold up for the action statements.

In the first analysis, including data for both atmosphere and action
statements, my principal prediction was that there would be a main
effect of question Reference, with more Yes answers to the MC
questions. This arises from the theory that a marked MC is able to
constrain attributional inference, resulting in a discourse
representation which encodes the link between the MC and the

context information.

The means for each condition are given in Table OL2.1 (here the
means are out of a possible 8, these are also expressed as
percentages.) Two 3 way ANOVAs were computed. An F1, for which
the design was within subjects, and an F2, where Type was a
between items factor, while Position and Reference were within

items.

Table OL2.1 Type x Position x Reference

Type Position | Reference| Mean (as %) | St. Dev | St. Err.

Name MC 5.725 (72%) 1.961 310
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Action first C 4.475 (56%) 1.961 .310
Statement | Name MC 5.600 (70%) 1.837 .290
second SC 5.025 (63%) 2.118 .335
Name MC 6.350 (79%) 1.981 313
Atmos first NG 5.325 (66%) 2.258 .357
Statement | Name MC 6.475 (81%) 1.826 .289
second SC 5.325 (67%) 1.953 .309

There was a significant main effect of Reference, with questions to
the MC giving the higher value, see Table OL2.2 (F1(1,39) = 19.349,
MSe = 80, p < .001; F2(1,62) = 53.638, MSe = 98, p < .001). This is
illustrated in Figure OL2.1.

Figure OL2.1 Reference: MC v SC
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Table OL2.2 Reference: MC v SC

Mean (as %) St. Dev. St. Err
MC Question 6.0 (75%) 1.92 152
SC Question 5.0 (63%) 2.09 .165

This thus confirmed my primary prediction, repeating the effect of

Off-Line 1 in a design using action, as well as atmosphere, statements.

There was also a significant main effect of Type (F1(1,39) = 11.741,
MSe = 35, p <.002; F2(1,62) = 6.817, MSe = 36, p <.02). This reflects
a tendency to give more Yes answers to the atmosphere statement

passages (see Table OL2.3) regardless of the question Reference. This

is illustrated in Figure OL2.2.

Figure OL2.2 Type: Atmosphere v Action
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Table OL2.3 Type: Atmosphere v Action

Mean (as %) St. Dev. St. Err
Atmosphere 5.9 (63%) 2.07 163
Action 5.2 (41%) 3.02 .159

It seems that, in terms of my earlier discussion, the lack of syntactic
and semantic agency in the atmosphere statements has triggered a
greater tendency to make an assignment with these. This issue is

returned to in the discussion section below.

There were no other significant results, either for main effects or
interactions. This is in line with my predictions. As expected the
Position of the named character had no impact on the results. A very
small difference in means in favour of the named character second
condition (mean for named character first was 5.469, or 68%; mean
for named character second was 5.606, or 70%) was not significant
(F1 < 1; F2(1,62) = 1.175, MSe = 1.891, p > .28); nor was the

interaction of this with question Type or Reference.

Whilst the overall number of Yes answers was lower with action
statements, the effect of MC reference was very similar for both
action and atmosphere statements, and hence there was no
interaction of Reference with Type (Fs < 1). Means are given in Table
OL2.4 and illustrated in Figure OL2.3.
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Table OL2.4 Type x Reference

Type Reference| Mean (as %) | St. Dev | St. Err.
Action MC 5.662 (71%) 1.889 211
Statement | SC 4.750 (59%) 2.047 229
Atmos MC 6.412 (80%) 1.894 | .212
Statement | SC 5.325 (67%) 2.097 235

Figure OL2.3 Type x Reference
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This fits with my prediction that attribution to the MC will occur with
any kind of context describing statement. To give more force to this
conclusion separate ANOVA analyses were conducted on the

atmosphere and action statement items.

For the atmosphere statements the 13% difference between the MC
and SC reference conditions (means were 6.412 (80%) and 5.325
(67%) respectively; see Table OL2.2 and Figure OL2.3) was highly
significant (F1(1,39) = 13.930, MSe = 47, p <.001; F2(1,31) = 39.179,
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MSe = 58, p < .001). Neither Position nor the Position x Reference
interaction were significant (all Fs < 1). This replicates the result of
Off-Line 1. More interestingly, the main effect of Reference is also
significant for the action statements. The 12% superiority of the MC
condition (see Table OL2.2 and Figure 2.3) is again highly statistically .
significant both by subjects and by items (F1(1,39) = 16.047, MSe =
33, p < .001; F2(1,31) = 18.739, MSe = 41, p < .001). The main
character attribution effect found for atmosphere statements by
Garrod and Sanford and confirmed in Off-Line 1 and in the
atmosphere items in this experiment has thus been successfully
detected in a further class of sentence, what we have termed action

statements.

In the analysis of the action statement materials Position again had
no effect. There was, however, a marginal effect for the interaction
of Position and Reference in the F1 analysis (F1(1,39) = 3.889, MSe =
5, p < .056). This was due to a larger effect of Reference when the
named character was first (where there is a 16% preference for the
MC over the SC) than when it was second (where there were 7% more
Yes answers with the SC). The near significance of this completely

disappeared in the F2 analysis (F < 1).

5.2.2.2. Off-Line 3

In a first attempt at running Off-Line 3 several errors in the
construction of the presentation lists meant that some items, of both
the atmosphere and action Type, appeared in only three conditions -
one of these being used in two lists. The experiment was run again
and these new results are reported below as Off-Line 3a. However, it

was possible to analyse the data from the first running, using a
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replacement procedure for the items analysis, and this data is
reported as Off-Line 3b. There are no major discrepancies between
the results of the two studies, and Off-Line 3b is offered as giving

additional strength to the conclusions drawn from Off-Line 3a.

5.2.2.2.1. Off-Line 3a

The dependent variable was the number of Yes answers given. It
will be recalled that in this experiment subjects were offered the
chance of answering Yes, No or Don't Know. As with Off-Line 2, by
subjects and by items analyses were made, first collapsing across the
two different Types of statement, then independently for atmosphere

and action statements.
The means for each condition are given in Table OL3.1 (here the

means are out of a possible 8, these are also expressed as

percentages.)

Table OL3.1 Type x Position x Reference

Type Position | Reference| Mean (as %) | St. Dev | St. Err.
Name MC 3.800 (48%) 2.544 402

Action first NG 2.975 (37%) 2.304 .364
Statement | Name MC 4.200 (53%) 2.719 430
second C 2.825 (35%) 2.297 .363

Name MC 4.875 (61%) 2.954 467

Atmos first NG 3.775 (47%) 2.486 393
Statement | Name MC 5.375 (67%) 2.657 420
second NG 3.675 (46%) 2.454 .388

Two 3 way ANOVAs were computed. An F1, for which the design was

within subjects, and an F2, where Type was a between items factor,
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while Position and Reference were within items. The pattern of
results followed that of Off-Line 2. My principal prediction, that
attribution will be made to the MC rather than the SC, is again borne
out with a significant main effect of Reference, the MC condition
obtaining 1.25 (or 16%) more Yes answers than the SC condition
(F1(1,39) = 27.388, MSe = 125, p <.001; F2(1,62) = 74.670, MSe = 164,
p < .001). Means are given in Table OL3.2 and illustrated in Figure
OL3.1.

Table OL3.2 Reference: MC v SC

Mean (as %) St. Dev. St. Err
MC Question 4.6 (57%) 2.77 219
SC Question 3.3 (41%) 2.40 .190

Figure OL3.1 Reference: MC v SC
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An effect of Type was also repeated, with subjects showing a
preference to give a Yes answer to atmosphere questions, regardless
of Reference, see Table OL3.3 (F1(1,39) = 13.766, MSe = 76, p < .001;
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F2(1,62) = 25.732, MSe = 109, p < .001). This is illustrated in Figure
OL3.2.

Table OL3.3 Type: Action v Atmosphere

Mean (as %) St. Dev. St. Err
Atmosphere 4.4 (55%) 2.72 215
Action 3.5 (43%) 2.52 .199

Figure OL3.2 Type: action v atmosphere
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This effect is returned to in the discussion section below.

As in Off-Line 2 there were no other significant results. A very small
difference in means in favour of the named character second
condition (mean for named character first was 3.856, or 48%; mean
for named character second was 4.019, or 50%) was not significant
(F1(1,39) = 1.461,MSe =2, p> .23; F2(1,63) = 1.487, MSe = 3, p > .22);
nor was the interaction of this with question Type. In the F1 ANOVA
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there was a marginal result for the interaction of Position with
Reference (F1(1,39) = 3.872, MSe = 7, p < .058). This reflected a
greater effect of Reference when the named character was second (a
difference of 1.537, or 19%, for the MC versus the SC condition with
the named character second, as against a difference of 0.963, or 12%,
when the named character was first). This significance level fell in
the F2 analysis (F2(1,63) = 2.199, MSe = 7, p > .14). The evidence
points towards this tendency being a chance product of the
experiment: it goes in the reverse direction to that found on action
statement materials in Off-Line 2 and reported above; a non-
significant trend in Off-Line 3b is also in the opposed direction. It
seems safe to conclude, in line with the results from Off-Line 2, that
the Position of the named character has no effect on the process of

inferential attribution.
Again there was no interaction of Reference with Type (F1(1,39) =

1.345, p > .25; F2(1,62) = 1.494, p > .22). Means are reported in Table
OL3.4 and illustrated Figure OL3.3.

Table OL3.4 Type x Reference

Type Reference| Mean (as %) | St. Dev | St. Err.
Action MC 4.000 (50%) 2.624 293
Statement | C 2.900 (36%) 2.287 256
Atmos MC 5.125 (64%) 2.803 313
Statement | SC 3.725 (47%) 2.455 274
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Figure OL3.3 Type x Reference
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Separate ANOVA analyses were conducted on the atmosphere and
action statement items. For the atmosphere statements the 17%
difference between the MC and SC reference conditions (means were
5.125 (64%) and 3.725 (47%) respectively; illustrated in Figure OL3.3)
was highly significant (F1(1,39) = 26.915, MSe = 78, p <.001; F2(1,31)
= 80.265, MSe = 107, p < .001). This replicates the result of
Experiments 1 and 2, and as in Off-Line 2 the main effect of
Reference is also significant for the action statements. The 14%
superiority of the MC condition (see Table OL3.2) is again highly
statistically significant both by subjects and by items (F1(1,39) =
16.189, MSe = 48, p < .001; F2(1,31) = 19.742, MSe = 61, p < .001).
Thus the detection of the attribution effect in action statements found

in Off-Line 2 is confirmed.
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Off-Line 3a confirms the pattern of results found when the same
materials were presented to subjects, but only two (Yes/ No) answers
were offered. This alternation of question answering options was
made to investigate why the overall number of Yes answers was
lower in Off-Line 1 than in the original study reported by Garrod and
Sanford (1988). It was suggested above, in the discussion of Off-Line
1, that this might be due to the whole-passage, printed presentation
used, and perhaps to some subjects giving large numbers of Don't
Know answers across conditions. The method of presentation does
not, in fact, seem to be the cause. The overall number of Yes answers
is 52% of the total possible in Off-Line 1, and 49% in Off-Line 3,
where the same range of options was given, but presentation was
line-by-line on a VDU. In Off-Line 2, also, although the overall
number of Yes answers is higher, the number given in the MC
question condition still falls well below the 90% reported by Garrod
and Sanford. The presence of a Don't Know option does have an
effect. The overall number of Yes answers is lower with the three
choices: 49% as against 69% in Off-Line 2 (this difference is significant
in a two-tailed t-test for independent samples using the by subjects
means: t(78) = 3.909, p < .02). This is due to a relatively large
number of Don't Know answers being given: 16% of the answers are
No, 34% Don't Know. Subjects thus do seem to be giving Don't Know
answers in some cases where they would give a Yes answer without
this option. However, subjects do not seem to treat No and Don't
Know differently in terms of the experimental manipulations. In
both cases performing an F1 ANOVA on the response data gives two
significant differences in means: main effects of Type, with action
statements producing more of these negative responses than

atmosphere statements, and Reference, with more negative responses
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to the SC. For Don't Know response: main effect of Type, average
number of Don't Know answers in action conditions = 3.018, against
atmosphere conditions = 2.463 (F1(1,39) = 7.594, p < .001); main
effect of Reference, average number of Don't Know answers in SC
conditions = 3.199, against MC constions = 2.362 (F1(1,39) = 13.354, p
<.001). For Noresponse: Type, action = 1.462 against atmosphere =
1.056 (F1(1,39) = 4.835, p < .05); Reference, SC = 1.500 against MC =
1.019 (F1(1,39) = 18.528, p < .005).

These studies indicate that the main character attribution effect is
highly reliable, and generalises beyond the particular case of
atmosphere statements. However the absolute differences involved
are smaller than those reported by Garrod and Sanford, regardless of
presentation method and answering options given. It would seem
that either the materials used in the earlier study were stronger, or

this was fortunate to produce such a strong result.

5.2.2.2.2. Off-Line 3b

As noted above Off-Line 3b used the same materials and procedure
as Off-Line 3a. In this first attempt at running the experiment errors
in presentation lists meant that some items did not appear in all
conditions. As a result 12% of the data was lost; the maximum in a
single condition being 19% in the Action statement x Named character
first x MC question condition. In the by subjects analysis cell means
for each subject in each condition were calculated on the basis of the
items that were presented. Twenty two cells still had a full 8
observations, 1 had 7, 3 had 6, 3 had 5, 2 had 4, and 1 had 3 (i.e,, in
this last case, the 10 subjects who saw Presentation List 2 saw just 3

items in the Action statement x Named character first x SC question
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condition.) Scores were thus expressed as percentages, as not all cells
now had a maximum score of 8 Yes answers. In the by items
analysis means for some items is some conditions were thus empty.
These were assigned the mean calculated across the remaining items

in that condition.

The means for each condition are given in Table OL3.2 (here the

means are expressed solely as percentages.)

Table OL3.2 Type x Position x Reference

Type Position | Reference|] Mean % St. Dev St. Err
Name MC 42 38 7.2
Action first NG 29 28 5.2
Statement | Name MC 38 32 6.0
second SC 31 25 4.8
Name MC 56 35 6.6
Atmos first N® 40 26 5.0
Statement | Name MC 53 31 6.0
second NG 37 31 5.9

Two 3 way ANOVAs were computed. An F1, for which the design was
within subjects, and an F2, where Type was a between items factor,
while Position and Reference were within items. The pattern of
results followed exactly that of Off-Line 3a. My principal prediction,
that attribution will be made to the MC rather than the SC, is again
borne out with a main effect of Reference. 47% Yes answers were
made to MC questions (St Err = 3.3) , against 34% to SC questions (St
Err = 2.6). This difference was highly reliable (F1(1,39) = 11.069, MSe
= 9791, p < .003; F2(1,63) = 10.928, MSe = 12446, p < .002). There

was also a main effect of Type, with atmosphere statements
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attracting 47% yes answers (St Err = 3.0) against 35% (St Err = 2.9) for
action statements (F1(1,39) = 23.137, MSe = 7696, p < .001; F2(1,63) =
27.878, MSe = 12896, p < .001). There were no other significant
effects. Separate analyses were performed for atmosphere and
action statement materials. The former showed a significant effect of
Reference: a 17% advantage for MC questions was highly reliable
(F1(1,39) = 16.406, MSe = 7426, p < .001; F2(1,31) = 5.347, MSe =
8128, p <.03). For the action statements there was a 10% advantage
for MC questions. This was reliable in the F2 analysis (F2(1,31) =
6.034, MSe = 4572, p < .02) and marginal in the F1 (F1(1,39) = 3.693,
MSe = 2891, p <.057).

5.2.3 Discussion

Three facts emerge from these studies.

(A) It was confirmed that naming is a principal factor in determining
main characterhood. In particular, this will dominate any influence
of primacy of mention: attributive inferences are made to a named
character, as against a role described character, irrespective of the
point of introduction of these characters in the text (see (2.2.1) and
(2.2.2.1)).

(B) The attribution effect is not contingent on the response options
offered to subjects (see (2.2.2.1)).

(c) The most striking finding was that the attribution effect did, as
predicted, generalise to action statements, despite the presence of a
semantic agent, and their apparently objective observational status.

Analysis of the action statement passages showed a highly significant
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effect in Experiments 2 and 3a, and there was a strong marginal
effect in Off-Line 3b. Somewhat complicating this picture is the
additional strong effect of statement Type, with a greater number of
Yes answers with atmosphere as against action statement passages, a
difference significant in Experiments 2, 3a and 3b. It appears that
certain types of background statement, e.g. atmosphere statements,
provide stronger cues for an attributional inference, but that for any
statement type, if an inference is made the MC acts as a constraint on
the locus of attribution. I discuss these implications of the data

further in Chapter 7.

A further experiment was conducted using the question answering
paradigm, to explore further the extent of the control exercised by an
MC over the inferential process and the resulting discourse

representation.

5.3. Off-Line 4

Again this experiment considers the attribution of atmosphere
statements, but differs from Off-Line 1, and the atmosphere
materials in Off-Line 2 and 3, in the structure of the passages used.
Specifically, the atmosphere statement was placed between the
introduction of the two characters; so the second and third sentences
of the example given in Off-Line 1 (used again for this study) are

reversed.

(4) AT THE BANK
Rosemary completed a form closing her account. The bank
was uncomfortably stuffy. A clerk tapped in her details at
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his keyboard. Another customer entered, trailing in noises
from the street.

Moreover, which of the characters was the MC was alternated - by
changing which was named - so the atmosphere statement could

come before or after the MC was introduced.

(5) AT THE BANK
A customer completed a form closing her account. The
bank was uncomfortably stuffy. Adrian tapped in her
details at his keyboard. Another customer entered, trailing
in noises from the street.

I hypothesised that the pattern of results found in the earlier studies
would be repeated, even with the late introduction of the MC. That
is, attribution would still be made to the MC (in preference to the SC)
even if it had not been introduced when the atmosphere statement

was first read.

The experiments described so far have shown how an MC can control
the processing of incoming linguistic information. However, if
attribution is made to an MC not introduced when the atmosphere
statement is read, then this must be affecting the representation
which has already been constructed and stored in memory. Such a
finding would demonstrate the power of the MC to control the
direction of inference and the final discourse representation. This
manipulation forms the basis of on-line investigations of the
mechanism of the attribution effect, and its implications for the

minimalist hypothesis, described in Chapter 8.
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5.3.1. Method

5.3.1.1. Materials and Design

Thirty two experimental materials were written for the experiments.
These were based on the atmosphere passages used in Off-Line 2
and 3, altered to realise the conditions described below (a full list is
given in Appendix C). As described above, the atmosphere statement
was placed as the second sentence of the passages, preceding the
introduction of the second character. This character could be marked
as either the MC or the SC. Again an alternation in the reference of
the experimental question was used to probe the attribution of the
context information to the MC and to the SC. As the question could be
asked of these characters either when they preceded or when they
followed the atmosphere statement there were thus four conditions.
These alternatives are represented by curly brackets in the example
material below. The two levels of the Order variable are numbered:
1 = question to character preceding atmosphere statement; 2 =
question to character following atmosphere statement. The two
levels of the Reference variable are lettered: A = question to MC; B =

question to SC.

(6) AT THE BANK
{Rosemaryl/ A customerl} completed a form closing her
account. The bank was uncomfortably stuffy. {A clerkZ/
Adrian2} tapped in her details at his keyboard. Another
customer entered, trailing in noises from the street.
Did {RosemarylA/ the customerlB/ Adrian2A/ the
clerk2B} find the bank uncomfortably stuffy.

My hypothesis was that there would still be a preference to attribute

the atmosphere information to the MC, even when this follows the
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atmosphere statement. Thus I expected a difference between the
two levels of the Reference condition under both levels of the order

variable.

The dependent variable was again the proportion of Yes answers. In

Off-Line 4 Yes was selected from the options Yes or No.

As previously each passage was accompanied by a second, general
question, and this was placed before the experimental question for

half the materials.

There were 32 experimental items to be presented in 4 conditions.
Four presentation lists were therefore constructed. One quarter of
the materials appeared in each condition in each list, these being
circulated between lists using a Latin square so that each item was
seen in all 4 conditions. This therefore realised a within subjects
design. Each presentation list also contained 32 filler passages, these
were identical across the lists. These were of the same length as the
experimental items and like them they were accompanied by two
questions. These fillers were designed to make the pattern of

passages in the lists less predictable, and keep subjects attention.

5.3.1.2. Subjects and Procedure

The experiment was performed on three Apple Macs running
Psyscope software. Presentation of the passages was sentence-by-
sentence, the passage was thus not available for consultation when
answering the questions. The display and procedure was identical to
that described for Off-Line 2.
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Psyscope's random presentation feature was used. This meant that a

new random order of presentation was constructed for each subject.

Subjects were instructed both orally and in writing, strong emphasis
was put on reading normally and answering questions as quickly as

possible.

Thirty two volunteers participated as subjects in the experiment,
each received a payment of £3. All were undergraduates at Glasgow
University and had not participated in any of the previous
experiments. Eight subjects were assigned to each of the four
presentation lists in each of the experiments. Completion of the

experiment took approximately 20 to 25 minutes.

5.3.2 Results

A very small amount of data was lost due to errors in the
presentation lists which were not corrected until 6 subjects had been
run. This affected 8 data points, that is 0.8% of the data, and these
were removed from the analysis. Six of these missing data points
were from of a single item (i.e. 19% of the responses for that item,) 2
responses missing from each of three conditions. The total possible
number of Yes answers was not, therefore, 8 in all cells for all
subjects, and so results are expressed as percentages of the total

possible rather than absolute figures.

The means for each condition are givén in Table OL4.1.
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Table OL4.1 Order x Reference

Order Reference Mean % St. Dev St. Err.
Preceding |MC 89 12 2.2
SC 80 17 3.0
Following MC 79 18 3.1
SC 63 25 4.3

Two 2 way ANOVAs were computed, an F1 taking subjects as the
random factor, and an F2 taking items as the random factor. Both
main effects were significant. My primary prediction, that the main
character attribution effect will be maintained despite the
manipulation of order, was borne out by the effect of Reference, a
13% advantage to the MC conditions giving F1(1,39) = 10.601, MSe
=51, p < .003; F2(1,62) = 18.144, MSe =39, p < .001. Means are
reported in Table OL4.2 and illustrated in Figure OL4.1.

Table OL4.2 Reference: MC v SC

Mean (as %) St. Dev. St. Err
MC Question 84% 16 2.0
SC Question 71% 23 2.8
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Figure OL4.1 Reference: MC v SC
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The composition of this effect was examined through means
comparisons. These were performed for the 2 levels of the Reference
variable at each of the two levels of the Order variable. The
Reference effect was found to be significant not only when the
question was to the character preceding the atmosphere statement
(where a 9% advantage for the MC gives F1(1,31) = 6.458, MSe =13, p
<.02; F2(1,31) = 6.400, MSe = 9, p < .02) but also when it was to the
character following (where a 14% advantage gives F1(1,31) = 20.840,
MSe =42, p <.001; F2(1,31) = 22.658, MSe =34, p < .001).

The main effect of order showed that subjects were more likely to
give a Yes answer when the question referred to the character
preceding the atmosphere statement, a 13% advantage for these
giving F1(1,39) = 36.138, MSe =53, p < .001; F2(1,62) = 15.795, MSe
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=69, p < .001. Means are given in Table OL4.3 and illustrated in
Figure OL4.2.

Figure OL4.2 Order: preceding v following
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Table OL4.3 Order: preceding v following

Mean (as %) St. Dev. St. Err
Preceding 84% 16 2.0
Following 71% 23 2.8

Means comparisons showed that the Order contrast was significant at
both levels of the Reference condition. That is, for the MC there were
significantly more Yes answers when the MC preceded the
atmosphere sentence as against when it followed it (a 10% advantage
giving F1(1,31) = 6.697, MSe = 14, p < .02; F2(1,31) = 13.281, MSe =
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20, p < .001); and similarly for the SC there were significantly more
Yes answers when it preceded (a 17% advantage giving F1(1,31) =
21.267,MSe = 43, p <.001; F2(1,31) = 34.511, MSe = 51, p <.001).

The interaction of Order with Reference was not significant (F1(1,31)
= 2.048, MSe = 4, p > .16; F2(1,31) = 2.487,MSe = 4, p > .12)

5.3.3._Discussion

As noted above the principal hypothesis was upheld. Even if a
character is introduced after the atmosphere statement, its status
affects whether or not a subject will attribute this contextual
information to it. Thus a marked MC is able to affect stored discourse
representations as well as the processing of new input, at least as
indexed in an off-line task. The main effect of order is discussed in

section (8.1.).

All the experiments reported in this chapter have used the question
answering paradigm pioneered in the work described by Garrod and
Sanford (1988). It will be recalled that they complemented this with
a self-paced reading (SPR) task. This was designed to demonstrate
that attribution is not task dependent: resulting from a special
strategy induced by the questions, or only occurring when the
question is posed. I begin the next chapter with a parallel SPR

experiment.
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Chapter 6
On-Line Effects of Characterhood on
Interpretation

-

6.1. Introduction

The conclusions that can be drawn from the question-answering
paradigm studies are circumscribed by the off-line nature of the task.
This has two limitations. First, it restricts the relevance of the
“ ﬁncﬁngs to the ma@n theoretical debates in discourse processing. The
existing »literaturre on inference has sought to .identify. those
computations that are made during the normal reading process,
rather than in response to a specific experimental technique. For
eﬁ(ample, the minimalist hypothesis limits its constrainizd view of
inferencing to the processes that occur "automatically during
comprehension" (McKoon and Ratcliff, 1992). In the off-line
experiments we have seen the robustness and generality of the MC's
role in shaping readers' responses to questions, but we cannot be
sure either that the inference is made during reading, rather than
when the question is posed, or that such attribution is not a strategic
response to repeated questioning about it. If claims about the impact
of text structure on discourse processing are to be advanced,

evidence of an on-line impact will be needed.

The second limitation of the technique is that little can be said about
the mechanisms underlying the effect. Question-answering gives us a
retrospective view of the effect, probing its outcome, rather than
revealing its development. Again, to find out more about the

mechanisms involved we need to turn to on-line experimentation.
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In this chapter I consider the attribution of psychological atmosphere
sentences using two on-line techniques: self-paced reading and eye-
tracking. The aim is to answer two basic questions.

(a) Can we find evidence that such atmosphere statements are
processed with respect to MCs, rather than SCs, during the course of
normal reading? Sanford and Garrod (1988) conducted a self-paced
reading time experiment showing that target sentences, semantically
related to an earlier atmosphere sentence, were processed differently
depending on whether their agent was an MC or SC (see Section
(3.3.3.)). However, they noted that this might be due to
characterhood affecting processing of the target, rather than earlier
attribution. We are looking for evidence that attribution itself is the
cause; evidence that this is the case emerges here and is supported in
later chapters.

(b) If we can show an on-line effect, when, during processing, does
this emerge? Is it at the level of word-by-word incremental
processing, or later, in the integration of larger text units?

In the chapters following this, (7) and (8), I return to questions of the
generality of the effect - can it be demonstrated on-line with action
statements or altered orders of introduction - and consider the

processing mechanisms that underlie it.

6.2. SPR 1

SPR 1 was intended primarily as a replication of the SPR experiment
reported by Garrod and Sanford (1988), using more tightly controlled
materials. Their experiment demonstrated that the basic main

character attribution effect shown in their question answering study,
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and replicated here in Off-Line 1, could also be detected using
reading times and without the additional task. For my experiment,
new materials were constructed to give more general force to the
conclusions, and their design was altered to give better control, and

with the hope of strengthening the effect found.

The logic of the experimental design followed that of the successful
Garrod and Sanford study mentioned in the previous section (and see
(3.3.3.). Ishall briefly recap. A target sentence was introduced. This
described an action which followed from the atmosphere information,
thus if it was hot a character might mop her brow. The action could
be conducted by either the MC or the SC. However, the presence of
the atmosphere statement was included as a variable in the
experiment - in half the conditions it was removed. The resulting
need for a bridging inference to explain the target action led to an
increased reading time (RT) if the MC was its agent. However, with
the SC as agent the absence of the atmosphere statement had no
effect. This was predicted since if the atmosphere information is
attached to the MC, a bridging inference will be needed in the SC

condition anyway.

In the following example material from SPR 1 alternatives are given

in curly brackets, and the target sentence is italicised.

174



(1) A MATINEE PERFORMANCE
f{An usher/Paul} settled himself in a seat by the stairs.
{Patricia/A woman} sat in the row behind. The show was
{tedious/very funny}. She yawned noisily several times.
The performance was well attended.

Manipulation of the presence of the atmosphere statement has been
replaced by using Plausibility as an independent variable. The target
action may be either Plausible in the light of the contextual
information, or Implausible - as when yawning follows the statement
that the show is very funny in the example. When the MC is agent
we would thus expect not only that the ready availability of plausible
atmosphere information would facilitate reading the target, as
compared to the SC condition, but additionally that when the
atmosphere is incongruent availability of this information would slow
reading, as compared to the SC condition42. This design also ensures
that the target sentence is constantly four sentences in to the
passage, thus controlling for any changes in reading rate across the

text.

The alternation of target sentence Reference (MC or SC) was achieved
by having characters of opposing gender and altering which was
introduced by name, i.e. which was the MC, while maintaining the
same pronoun in the target sentence. This contrasts with the Garrod
and Sanford study where changing this pronoun was used to the
same effect. The new method gave improved control. First, in the
original study the target pronoun varied between conditions, here it
is identical in all cases. Second, in the original study characterhood
was confounded with character role; i.e. a particular character, say

Alistair, the customer, was MC, and another, the waitress, SC. It was
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possible that a particular atmosphere description was more relevant
to the MC in its role, rather than because of its status: we may
assume that heat and humidity are not noticed by a waitress who has
been in the atmosphere all day, but are important to a customer
deciding what to eat. This is an alternative cause of the MC
attribution found. In the new design, however, characterhood is no
longer identical with character role. One further advantage of this
design was that since the antecedent is always at the same distance,
and always the last mentioned character, there is no need for an

intermediary sentence to reintroduce the reference.

A concluding sentence following the target was also introduced. This
was intended to improve readability, and to prevent any unusual

processing occurring on the target due to its concluding the passage.

My main prediction was for an interaction of Reference with
Plausibility. The availability of the atmosphere information with an
MC, compared to with an SC, was expected to produce a significantly

larger contrast between the two Plausibility conditions.

6.2.1. Method

6.2.1.1. Materials Pretest

Twenty four items were originally written for the experiment, but 4
were dropped following a pretest to check the success of the
Plausibility manipulation. The pretest used a pencil and paper rating
task. Booklets were constructed containing items cropped at the
target sentence verb; thus for the above example the item would end

at yawned. Each booklet contained 6 materials in each of the 4
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conditions used in the main experiment. Across the pretest each item
was seen in each condition the same number of times. Passages were
randomly ordered across 4 A4 pages, and these pages were randomly
ordered within each booklet. Subjects were asked to read the
passages, and after each to rate how well they felt the final pronoun
and verb (She yawned) fitted with what had preceded giving
answers by circling a number on a scale from 1 (fits poorly) to 7 (fits
well). Forty subjects were used, giving 10 ratings for each item in

each condition.

The purpose of the pretest was to check that the intended contrasts
in Plausibility were matched by subjects' perceptions. Mean ratings
were thus calculated for the two Plausibility conditions, and an index
of the manipulation calculated by subtracting the score for
Implausible versions from that for Plausible. On the basis of these
results a second pretest was conducted using 6 items - 5 re-written
versions from the earlier test, and one new passage. Forty subjects
were again used. The 20 best performing materials were then
selected. These gave mean ratings, out of maximum 7 and minimum
1, of 5.8 for Plausible passages (with 4.6 as the lowest,) and 2.5 for
Implausible (highest 3.2). The materials are listed in Appendix D.

6.2.1.2 Materials and Design

There were four conditions, formed by crossing the two independent
variables, Reference and Plausibility, both of which have two levels.
The dependent variable was reading time to the target sentence. The
20 experimental items were used to form 4 lists. In each list one

quarter of the items were in each condition, and conditions were
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circulated between list using a Latin square so each item was seen in

each condition. This therefore realised a within subjects design.

Twenty filler passages were constructed (listed in Appendix E).
These were the same length as the experimental items - title and 5
sentences - but varied the number of characters and their means of
introduction. The aim was to make the pattern of the passages less
predictable and to keep subjects' attention. Each list contained these
same fillers, so subjects read a total of 40 passages. One half of the
passages in each list were followed by a comprehension question, 8
were to experimental items and 12 to fillers. These had Yes or No
answers. The questions were designed to ensure that subjects paid

attention to the whole of each passage.

A random presentation was used: i.e. a new random order of
presentation was constructed for each subject, mixing conditions and

fillers.

6.2.1.3. Subjects and Procedure

The experiment was performed on an Apple Mac running Psyscope
software43. The text was displayed in 12 point Chicago font, with a
fixed left hand margin. Subject responses were given through a 3
option CMU button box. This was designed at Carnegie-Mellon
University for use with Psyscope. A separate microprocessor within

the button box recorded timings.

Presentation of the passages was sentence-by-sentence. Each item
was preceded by an asterisk as a fixation spot. Depressing the middle

button of the button box then replaced this with the title. A further
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press of the button brought up the first sentence in place of the title,
and so on until the passage was completed. If a question was
attached this followed the final line, subjects indicating a Yes or No
answer through the other two buttons on the box. The appearance of
the asterisk marked the start of another trial. The dependent
variable was thus reading times to the target sentence, measured as
the interval between the button push calling up that sentence and

the signal to remove it.

Subjects were instructed both orally and in a written presentation on
the screen. They were asked to read at a normal speed and to ensure
they comprehended the passage. Four practice trials preceded the
main body of the experiment. There were two break periods during

the experiment, the length of these was controlled by the subject.

Twenty four subjects participated in the experiment as unpaid
volunteers. All were undergraduates at Glasgow University and none
had participated in Experiments 1 to 4. Six subjects were assigned to
each of the presentation lists. Completion of the experiment took

approximately 20 minutes.
6.2.2 Results
Due to a malfunction of the button box a very small amount of data

was lost from the calculation of subject and item means. This

affected just 4 data points (i.e. 0.833% of the data.)
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My primary prediction was of a Plausibility effect when the target
agent was the MC, and a much attenuated or non-existent effect with

the SC, leading to an interaction between Reference and Plausibility.

To determine this two 2 way ANOVAs were performed on the data,
one by subjects and one by items. There was no main effect of
Reference (mean for MC = 1880 ms, for SC = 1906 ms; F1 and F2 < 1).
However, there was a main effect of Plausibility, with a mean RT for
Plausible items of 1755 ms (St Err = 81), 276 ms faster than the
mean for Implausibles at 2031 ms (St Err = 91): F1(1,23) = 20.790,
MSe = 1,834,462, p < .001; F2(1,19) = 15.436, MSe = 1,397,878, p <
.001. More importantly for my argument, there was also an
interaction between the two variables: as predicted there is a greater
effect of Plausibility when the MC is the agent of the target, see Table
SPR1.1 and Figure SPR1.1. This gave F1(1,23) = 7.054, MSe =
191,845, p <.02; F2(1,19) = 7.024, MSe = 242,284, p < .02.

Table SPR1.1 Reference x Plausibility

Mean (ms) St. Dev. St. Err
MC, Plausible 1697 525 107
MC, Implausible 2063 631 129
SC, Plausible 1812 603 123
SC, Implausible 2000 639 130
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Figure SPR1.1 Reference x Plausibility
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The composition of this interaction was probed using means
comparisons. It was found that the contrast between Plausible and
Implausible conditions held both with the MC as reference (F1(1,23)
= 59.070, MSe = 1,606,392, p < .001; F2(1,19) = 40.649, MSe =
1,402,047, p < .001) and with the SC as reference (F1(1,23) = 15.441,
MSe = 419,914, p <.001; F2(1,19) = 6.904, MSe = 238,115, p <.02). I
also compared the two Reference conditions under each level of
Plausibility. As I suggested in the introduction to the experiment,
when the target was Implausible the MC condition gave longer RTs
than the SC condition. However, this contrast did not reach a
significant value (F1(1,23) = 1.784, MSe = 48,511, p > 19; F2(1,19) =
2.841, MSe = 97,982, p > .10). When the target is Plausible the
direction of the contrast is reversed. The 115 ms difference is

significant in the by items analysis (F1(1,23) = 5.859, MSe = 159,338,
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p < .025) but is just above the .05 level of significance in the F2
(F2(1,19) = 4.255, MSe = 146,757, p < .053).

These findings for the two Reference conditions were checked using a
Newman-Keuls multiple comparison. This confirmed the earlier
results, the values for the comparison of Plausibility at the SC level
are not significant (F1: q242 = 1.87, p > .1; F2: q18,2 = 2.38, p > .1),
while at the MC level the contrast is clearly significant in a by
subjects analysis (F1: Q42 = 3.42, p < .05) and marginal in a by items

analysis (F2: q182=2.91,p<.1).

6.2.3 Discussion

The experiment successfully replicated the interaction reported by
Garrod and Sanford (1988), using a more rigorously controlled set of
materials, and thus confirms that the attribution effect is not simply
a response to the specific questions used in the earlier paradigm.
However, the shape of the interaction is somewhat different to that in
the earlier study; here there is a full cross over effect, whereas
previously it rested on a slow RT for the MC, Implausible condition,
the other three, including both levels of the Congruity condition with
SC reference, having very similar RTs. This has some interesting

implications for the processing underlying the effect.

In reviewing the Garrod and Sanford experiment (3.3.3.) I noted that
there were two possible explanations of the interaction found. One is
the attribution argument, consistent with the off-line data. The other
is that with an SC as agent in the target there is no attempt at

integrating this into the existing discourse representation - no
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bridging inference is made - as readers are not motivated to find
explanations for the SC's actions. Hence the content of the
atmosphere statement has no impact. As I noted, both explanations
appeal to the control of the MC on inferential processing, but only the
former supports the attribution effect. The evidence from this
experiment supports the attribution argument. [ found that
Plausibility does have an effect on RTs to the target even when this
has an SC agent, it is simply weaker than with the MC. In the means
comparisons this contrast was significant. It seems, therefore, that
when the SC is referent, at least on some occasions a connection is
made between the action described in the target and the atmosphere

information, contrary to the alternative explanation.

A second factor appears to support this interpretation, but should be
treated with caution. When the passages are Plausible there is an RT
advantage when the referent is the MC. Thus it might be argued that,
when the MC is agent, the information supporting the description in
the target is immediately available, while, when the SC is agent,
explanatory information is still sought, but some additional
processing' is necessary to bring that information into focus.
However, the advantage to the MC here could be due to unexpected
reference to the non-focused character44. In SPR 2 and 3, below, the
same advantage appears as a statistical trend, even though there is
no MC attribution effect. Nonetheless this experiment does favour
the attribution explanation, and other evidence favouring this is

offered in the following sections.

We thus have evidence that atmosphere statements are processed

with respect to MCs, rather than SCs, during the course of normal
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reading. I now turn to the question of when, during processing, the
consequences of attribution emerge, and for this use an eye-tracking

paradigm. This brings with it a number of further advantages.

6.3. Eye-Tracking

The following experiments develop the findings of SPR1. They are
intended to test the same basic hypothesis, and in the case of Eye-
Tracking3 use the same experimental materials, but utilise a
different methodology: eye-tracking. In eye-tracking reading times
are measured directly from a subject's eye-fixations on a text, thus
removing the need to use button push intervals for data collection.
Hence, in contrast to SPR, there is no secondary response task to
intrude on the behaviour under investigation, reading. In addition,
the entire paragraph making up an experimental material can be
displayed from the beginning of the trial. This precludes the
potential criticism of SPR results that the sentence-by-sentence
presentation may have given rise to special reading strategies; in
particular that readers may engage in unusually deep semantic
processing of each sentence, the absence of visible continuing
material encouraging them to treat each as the potential conclusion of
a paragraph. Eye-tracking allows the use of whole paragraphs and
normal line breaks, i.e., where these are not necessarily at sentence
boundaries. In sum, eye-tracking more closely approximates the

situation of normal reading and text presentation.

However, in addition to this improved ecological validity, eye-
tracking also provides a very rich data record. This gives the

potential for precision in determining the locus and time course of an
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effect, but also demands care in interpretation of the data There are
three main differences from the straightforward, unitary dependent
variable provided by target sentence reading time in SPR45. First,
there is a flexibility in defining the regions of interest. We can look
at the whole target sentence, as in SPR1, but in addition can divide
this into any sub-regions felt to be of interest. This gives the
potential for predicting and testing exactly where in a text an effect
is detectable. Second, there are two dimensions to the data. We can
look not only at the duration of fixations on areas of text, akin to the
RTs of SPR, but also at the pattern of eye movements during reading,
considering where in the text backward movements are triggered,
and where these regressions land. Third, there are a variety of
available measures of reading time. Measures aimed at capturing
early processing, such as first fixation or first pass, exclude certain
refixations on the target region, with the intention of capturing only
what happens at the moment new information becomes available.
Other measures, such as total time, will include these refixations so as
to capture effects on processing at later stages of analysis4. This
gives the potential for predicting and testing exactly when during the

processing of a text an effect emerges.

6.4. The time course of Processing: Localising semantic
effects

In order to make use of the richness of available analyses it is
important to have theories that make strong predictions about when
and where effects are expected to show up. Moreover, without this
there is a danger of compromising the .05 level of probability by
random divisions of the data in a hunt for significances. Before

preceding with the eye-tracking investigation of the main character
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attribution effect, I will therefore discuss expectations for the
localisation of this effect, in the light both of existing research and of

a preliminary eye-tracking experiment of my own.

The effect demonstrated in SPR1 is a semantic phenomenon. It is
semantic both in the projected underlying cause, the marked status
of a focused character, and in the diagnostic factor used to give a
purchase on this, the plausibility or implausibility of a target
statement in a given context. This use of plausibility means that the
first constraint on when the effect can emerge is the point at which
semantic processing occurs; that is when new text is interpreted and
integrated into the existing discourse representation4?. For instance,
it might be hypothesised that the language processor constructs a
syntactic representation for whole sentences, then uses this as a pre-
structured input to a semantic component. Chater et al (1995) note
that this is a consequence of the Derivational Theory of Complexity,
applied to Chomsky's Standard Theory, proposed in early works of
transformational psycholinguistics (see Fodor et al, 1974, for
description and criticism). Under such a theory we could not expect
to locate semantic effects until after an entire first reading of a target
sentence, as up to this point no semantic analysis will have been
undertaken. However, existing evidence favours the proposal that
processing is highly incremental; that is, both syntactic and semantic
interpretation, including the making of inferences, is carried out - in
most circumstances - for each new word of the input text. This gives
the potential for semantic context effects to be located at the first

reading of specific words.
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Very early Plausibility effects have been found. For instance in
Pickering and Traxler (in press) subjects were eye-tracked whilst

reading texts such as

(2) That's {the pistol/ the garage} with which the heartless
killer shot the hapless man yesterday afternoon.

In these cleft sentences, the argument expressing the instrument role
of the main verb, shot, has been fronted, forming an unbounded
dependency. Whilst one of these arguments is plausible as an
instrument of the verb, the pistol, one is not, the garage. The earliest
point we can, therefore, expect a Plausibility effect is at the verb
(assuming a syntactic processing theory predicting direct association
of dependent argument and verb).

Pickering and Traxler found effects emerging at the verb during first
pass reading (that is prior to forward or regressive eye-movements
to any other part of the text) and hence during processing of this
word, along with the existing context, alone48, This implies that not
only has a full syntactic structure been constructed at this point, but
also a deep semantic interpretation, with access of the word meaning,
interpretation of the partial verb phrase (the garage is an instrument
of shot), and integration of this with world knowledge, leading to

detection of the anomaly shot with the garage.

However, the possibility of incremental interpretation does not mean
that exhaustive interpretation will be carried out with each new
word of input, or that all effects need be localised to a word level.
The theory of incremental interpretation argues for the immediate

integration of input into prior context, but it does not state the extent

187



of this integration, or the grain of contextual information used.
Indeed, earlier discussion (3.2.) noted that in cases where
information is integrated across sentences, e.g. in the Moses effect
and Barton and Sanford's (1983) Survivors text, inferences are not
always even made, though these are part of the minimal conditions
for a locally coherent interpretation. In contrast the Pickering
example, above, exploits an intrasentential anomaly: the relationship

between the garage and shot is determined by the syntax.

There has been little eye-tracking work on such discourse semantic
phenomena to guide expectations about the locus of effects. One
exception is a study by Garrod et al (1994) into the time course of
pronoun resolution. Like Pickering and Traxler's study this
manipulated Plausibility, but like SPR1 this depended on the
integration of information across sentences. Subjects read passages
such as the following (the target sentence is italicised in the

example):

(3) Joan wasn't enjoying the flight at all. The dry air in the
plane made her really thirsty. Just as she was about to call
him, she noticed the steward coming down the aisle with
the drinks trolley. Right away she f{ordered/ poured} a
large glass of coke. Joan finished it in one go and ordered
another one.

When the verb poured is used there is a clash between the agent of
the verb, and what we know of this agent from the context and our
background knowledge - that Joan is a passenger, and therefore the
likely recipient of the drink. Mobilising this contextual information

at the new verb represents what Garrod et al call a pragmatic
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inference. @ The results illustrated that this information was
potentially available very quickly: there was a significant difference
between these two Plausibility conditions not only using a diffuse
measure - total reading times for the whole sentence - but also in a
measurement sensitive to localised early processing - first pass
fixation to the verb alone. This gave a difference of 6.1 ms per
character in favour of the Plausible condition which was statistically
significant. The first pass effect continued in a weakened form in the
post-verb region of the sentence. Regressions analysis showed the
same pattern. During the first pass through the verb region
significantly more regressions were made to the pronoun in the
Implausible condition, as compared with the Plausible. There were
also more regressions from the post-verb region to the verb (plus

pronoun) when this was Implausible.

These results show a Plausibility effect, dependent on the semantic
analysis of cross-sentential information, which shows up in measures
of early processing on a specific word. However, Garrod also presents
evidence of more delayed and diffuse effects. The target pronouns
were switched to the opposite gender, so the above example would
now use he, referring to the steward, the secondary character in the
preceding description. The manipulation of Plausibility remains, but
in this case ordered is now the incongruent verb. With these
versions of the experimental materials the effect remained strong
and significant for the total time results taken across the full
sentence. However, there was no effect for the early reading time
measure of first pass at the verb, and there were a larger number of
regressions here with the Plausible materials, reversing expectations

(though this difference was not significant). The authors conclude
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that if gender constraints pick out a non-focused antecedent for an
anaphor in the current sentence then there is a delay in its resolution
(note this is in keeping with the model of a focus system for pronoun
resolution described in (4.3.). As a result of this delay, contextual
information about this agent cannot be immediately accessed, and the

anomaly is not noticed in early processing.

In a second experiment Garrod et al adapted the materials so that the
pronoun in the target was replaces by a full NP (proper name or role
description). Thus in the above example the target sentence would
be:

Right away {Joan/ the steward} {ordered/ poured} a large
glass of coke.

The effect of Plausibility was again significant in the total time
results taken across the full sentence. However, there were no
significant early, localised effects either in reading time or

regressions measures.

This is taken as evidence for the different functions of different
anaphor types. Pronouns contain a minimum of new information, but
serve to signalled continuation of reference to individuals; the
processor therefore attempts to establish antecedence as soon as
possible, and maps new information about the individual into the
existing representation (adopting the Sanford and Garrod (1981)
model (see (3.3.2), Garrod et al see this information as in implicit
focus). Fuller anaphors, it is claimed, introduce new discourse

referents, which may be then matched with those already in the
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representation, and do not cue the same mapping of new information
into old. The implausibility is thus only noticed at later stages of

sentence integration.

Garrod et al's studies thus show the possibility of incremental
interpretation, even when this involves the integration of semantic
information from across sentences, leading to early effects on specific
items, but also the possibility of delay in readers' response to
implausibility, leading to diffuse effects in total reading times. What
kind of expectations should we have for the type of materials used in
SPR1? The effect found there rests on the completion of several
operations. To begin with the agent pronoun of the target sentence
must be resolved, this is fundamental to the manipulation of target
sentence Reference. Garrod et al demonstrate a delay in plausibility
detection following reference to a non-focused antecedent; though
over the sentence as a whole the Plausibility effect is as strong as
with focused referent versions. Very early differences in plausibility
detection between the Reference conditions in an attribution effect
experiment may, therefore, be due to delayed pronoun resolution, not
differential attribution. In the second operation, the action described
by the verb (e.g. yawning) will have to be mapped into contextual
information about the situation that has been described (e.g. that it is
boring or funny) and this, along with general knowledge about the
usual response to such a situation, will result in successful
integration, or detection of an anomaly. If the attribution theory is
correct, then access to this contextual information is controlled by the
status of the agent character; as the description will have been linked
to the main character by an attributional inference. Thus only if the

agent is a MC will the information be readily available, resulting in a
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Plausibility effect. However, regardless of the status of the agent
character, there may be some delay in accessing this contextual

information, and hence in the Plausibility effect.

Given the potentially vast quantity of relevant contextual information
(along with other, general, world knowledge of a reader) if it is to
provide inputs to the processing on incoming text then it must be
structured in some way so as to facilitate the search for relevant
material. Schank and Abelson (1977; see also Graesser et al, 1979;
Kintsch and van Dijk, 1978; Sanford and Garrod, 1981; Sharkey and
Mitchell, 1985) propose the organisation of memory by scripts or
scenarios. These are stereotypical representations of scenes, with
open slots for the participants, events etc. that characterise them (so
a court script will have a slot for a judge, witnesses, testimony, the
verdict, and so on.) During discourse processing the particular details
offered by a text's descriptions will be mapped into these
underspecified characterisations. Thus textual information relating to
core aspects of a reader's script of a situation will be well
remembered and easily recovered. The details of script theory have
been criticised (Rayner and Pollatsek, 1989, Chapter 8) but they do
capture a point salient to this discussion: not all contextual
information will have the same status or recoverability. Information
about the roles of characters within a scene seems likely to be
immediately available (in schema theory participant roles are central
to characterising a scene). Hence we see an immediate, localised
Plausibility effect when information anomalous to a character's role is
introduced in Garrod et al's first experiment (i.e. if a passenger is
described as serving the drink on a plane). The descriptive

information introduced by an atmosphere statement, on the other
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hand, is at a level of detail which makes it unlikely that it relates to a
pre-given slot in a stereotypical schema. We might predict that such
information will not, therefore, be available to the most immediate
processing, and hence that Plausibility effects resulting from new
material anomalous with the atmosphere described will appear

relatively late and diffuse in eye-tracking.

An eye-tracking experiment was carried out to determine where and
when effects of Plausibility due to contextual atmosphere information
would appear in the eye movement record. This gives a baseline
against which other experiments manipulating characterhood, in the

manner of SPR1, can be interpreted.

6.5. Eye-Trackingl

6.5.1. Method

6.5.1.1. Materials and Design

The materials were based on those used in SPR1. The only change
was that the atmosphere statement was explicitly assigned to the
perception of a character. This character was always the agent of the

target action.

(4) A MATINEE PERFORMANCE
{An usher/ Paul} settled himself in a seat by the stairs.
{Patricia/ A woman} sat in the row behind. She found the
show {tedious/ very funny}. She yawned noisily several
times. The performance was well attended.

As in SPR1, there were thus 4 conditions, resulting from the

interaction of two independent variables each with two levels.
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Reference was manipulated by maintaining the same pronoun in the
target while altering which character was introduced by name (i.e.
was the MC). The 2 levels of the Plausibility factor were realised by
changing the atmosphere statement so that the target action either
followed from, or conflicted with it. As eye-tracking gives us the
ability to examine regions within the target, it was important to be
specific about where in the sentence Plausibility could be determined
if the processor was making a maximal interpretation. Only with this
information can we determine whether the processor is indeed
making such a maximal interpretation for each new lexical input. For
these materials Plausibility could be tied to the main verb of the
target. It will be recalled that in the pretest of Plausibility
performed for these items (reported under SPR1) subjects made a

judgement on just the pronoun and verb of the target.

Reference was maintained as an independent variable in this
experiment. However, in discussing SPR1 I have argued_that the
larger Plausibility effect with MC targets, as against SC targets, is due
to the relative accessibility of contextual atmosphere information, as
a result of attributional inferences made to the MC, rather than being
due to a failure to integrate SC targets with existing information.
Thus in this experiment, with an explicit assignment of the
atmosphere statement, there will be no difference in the accessibility
of this information, and hence the Plausibility effect, across Reference
conditions. Thus, I make no predictions of either a main effect of
Reference, or an interaction of it with Plausibility, resulting from the
main character attribution effect. Garrod et al (1984), however, have
shown that pronominal reference to a non-focused antecedent will

slow the emergence of a Plausibility effect on the following verb. If
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these materials are sensitive to such fine temporal distinctions, then
we would expect a delay in the emergence of a Plausibility effect

with SC reference.

My main prediction was thus for a main effect of Plausibility. The
first point at which this might become apparent was at the target

verb.

There were 20 experimental items, these were identical to those used
in SPR1, except for the inclusion of an agent and an assigning verb in
the atmosphere statement. A variety of verbs was used: found, as in
the example above, saw, felt, thought, reckoned and considered. A
full list of materials is given in Appendix F. These items were used to
form 4 experimental lists. In each list one quarter of the passages
were in each condition, and conditions were circulated between lists
using a Latin square, so each item appeared in each condition across
the lists. Each subject saw one of these lists, containing material in
each of the experimental conditions, realising a within subjects
design. Each list also contained 20 filler passages, intended to make
the passages less predictable and to keep subjects' attention. The
fillers were identical across lists and were the same as those used in
SPR1 (Appendix E). Fillers and experimental items were mixed
randomly together, with the constraint that the first three items in
the lists were fillers, and acted as practice items, and that following
each of 3 breaks (see Procedure, below) the first item was a filler.
The order of presentation was fixed for experimental and filler
passages; i.e. each subject saw the items in the same order. For

instance for every subject A Matinee Performance was the fourth
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passage, and first experimental item, presented; though its condition

varied between lists.

Sixteen of the 20 fillers and 12 of the 20 experimental items were
accompanied by straightforward comprehension questions. Half of
these had a yes answer and half a no answer. These were designed

to maintain subjects' attention across the whole of each passage.

The positioning of the target regions in the presentation of passages
was carefully controlled. To avoid noise associated with the initial
fixations on a line (affected by the physiological difficulties of
controlling the long return sweep from the end of the previous line
(Rayner and Pollatsek, 1989: 114)) the beginning of the target
sentence was placed at least one word, and a minimum of 12
character spaces, from the start of the line. For any item the number
of words separating the target and start of line was held constant
across conditions. In addition, in each material the whole target

sentence was presented unbroken on a single line.

6.5.1.2. Apparatus

Eye movements were recorded using a Stanford Research Institute
Dual Purkinje Generation 5.5 Eye-tracker, manufactured by Forward
Technologies. The eye-tracker had an angular resolution of 1' arc.
Viewing was binocular with eye location monitored form the right
eye alone. The position of a subject's eye was. sampled every
millisecond and analysed using software developed at UMASS which
continuously monitors the output to establish the sequence of

fixations and their start and finish times.
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Passages were presented on a VDU interfaced with a Vanilla 368
computer which controlled the experiment. The presentation was
white-on-black in 12 point New York font and the VDU was located
70 cms in front of the subject. Subjects moved through the materials
and gave answers to the comprehension questions using a button box

constructed in house.

6.5.1.3. Subjects

Data from 24 subjects was collected and analysed, 6 being assigned to
each experimental list. Prior to presentation of the experimental
materials, the eye-tracker was locked on and calibrated to the
subject. If this could not be done with sufficient accuracy the
volunteer was not used. Data preprocessing (see below) revealed
that for 7 of the initial 24 subjects more than 4 experimental items
(i.e. 25%) suffered from loss of track in the target regions, meaning no

data was collected. These were replaced by new subjects.

Participation was voluntary, and subjects were paid £5. All
volunteers came from the University of Glasgow community, had
English as their first language, and were able to read from the VDU
without glasses. None had participated in any of the other

experiments reported here.

6.5.1.4. Procedure

Prior to the experiment subjects were verbally familiarised with the
eye-tracking procedure, and given the opportunity to adjust their
seat for height and comfort. A bite bar was prepared which, in
combination with a head-strap, was used to minimise head

movements, thus facilitating tracking. The eye-tracker was locked on
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to the subject's 1st and 4th Purkinje images, anq then the eye-
tracker's output calibrated with prestored locations on the screen.
This was repeated until accurate tracking was achieved or the subject
abandoned. Materials were presented in 4 blocks, giving subjects 3

rest periods, after each of which the tracker was recalibrated.

Before each trial a fixation point, a small "+" symbol, was displayed at
the upper-left-hand corner of the screen. Only when subjects fixated
on this was the item then displayed, with the first character replacing
the "+". This ensured subjects read from the beginning of the text,
while additionally acting as a check on the calibration. Only when the
system detected stable fixation on the prestored location of the
symbol did the computer show the item, hence difficulty in bringing
down the material indicated a problem with the calibration and the

calibration procedure could be repeated.

Subjects read at their own pace, signalling completion of an item by
pressing a key on a three-response button-box. Subjects then
received a question, answer yes or no via the remaining button-box

keys, or, in the absence of a question, moved on to the next trial.

The passages were double spaced, primarily to ease data
preprocessing (see below). The presentation software constrained

each line to a maximum of 65 characters.
Subjects were requested to read at their normal rate, ensuring they

had understood each passage, and to be as accurate as possible in

answering the questions.
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6.5.1.5. Data Preprocessing

Initial output was in the form of x and y letter co-ordinates for
fixation positions, and start and finish times for durations. This raw
data was preprocessed so as to obtain an interpretable set of
measurements. In the first stage, horizontal co-ordinates were
manually inspected, and fixations judged to be part of the progress
along a line, but with different y co-ordinates, were corrected to that
line. These differences in y value were caused either by subjects
fixating just above or below the line, but still taking in linguistic
information (double spacing meant the lines above and below text

were blank,) or by loss of calibration accuracy in the y dimension.

An automatic procedure was then used to pool short, contiguous
fixations. As a result, all fixations of less than 80 ms and separated
by only one character from an adjacent fixation, and all fixations
under 40 ms and no more than three characters from their
neighbour, were pooled with this. The assumption is that these short
fixations represent adjustments in the site of what is essentially the

same fixation (Rayner and Pollatsek, 1989: 123).

At the preprocessing stage some items for some subjects were
deleted from further analysis due to tracker loss. This led to the loss

of 12 data points, i.e. 3% of the data.

© 6.5.2. Results

6.5.2.1. Regions and Measures
At this stage of analysis it is necessary to define regions of interest,

so that reading time measures can be calculated, by combining
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fixation durations within these regions, and patterns of regressions
between regions can be determined. As mentioned above, eye-
tracking allows a flexibility in defining regions: the output data from
preprocessing, still in the form of x, y co-ordinates, can be combined
with any number of different regions devisions. Since the purpose of
this experiment was to determine at what point in reading a
Plausibility effect based on contextual information would become
apparent, speculative analyses were made of a number of different
regions. (1) Verb alone: this was the earliest point at which
Plausibility could be detected. (2) Pronoun + verb: this allowed for
the possibility that the verb was read while the pronoun was fixated
(Rayner and Pollatsek, 1989: 127-133). (3) Verb + following adverb:
this allowed for a delayed mapping of the verb to contextual
information, and hence a less localised Plausibility effect. (4)
Pronoun + verb + adverb: this combined (2) and (3). (5) Full
sentence: this allowed for a more dispersed effect still, and was the
region used in SPR1. In each case the region chtained the space to
the left of the first letter, but not that to the right of the last: since
the window of information taken in on a fixation extends primarily to
the right fixations on spaces between words are assumed to be taking

in the word on that side.

Eye-tracking also allows a number of different measures to be used.
However, interpretation of how these relate to processing load and
difficulty is not straightforward. Firstly, early RT measures,
excluding refixations, should not be equated with the processor's
initial analysis; there is no reason to assume such a close relationship
between cognitive computation and eye movement behaviour

(Clifton, 1995). Secondly, there is a complex relation between
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reading time and regressions. We would normally expect processing
difficulty to be indexed by longer RTs. However, if difficulty triggers
regressions, then RT measures that include only those fixations made
before a target region is exited, whether that be to the right or to the

Ieft, will be reduced by this.

For this experiment results were calculated for two traditional
measures of early processing: duration of the first fixation (FF) in a
region, and first pass (FP) duration (Rayner and Pollatsek, 1989: 177,
where first pass is termed gaze duration). The former is the duration
of a single fixation, the first made within a region. The latter
combines all those fixations made in a region before it is exited either
to the left or the right, and hence maybe unreliable in a situation in
which there are a large number of regressions. Such measures have
a fine temporal resolution and will detect immediate effects triggered
by a specific word or phrase in the text. I also examine the total time
(TT) results. This measure combines every fixation made in a region,
including those that follow regressions. It will thus pick up effects
that are delayed, or only occur when some larger portion of the
sentence has been read. Two further measures are calculated, these
are intended to take account of the regressions problem with first
pass mentioned above, but are still somewhat more restricted than a
simple total time measure. The first, right bounded (RB) reading time
pools the duration of all fixations made prior to exiting the region to
the right. That is, it includes fixations on other regions, to the left of
the target, and refixations on the target region itself, as long as these
follow a regression from the target. The second, restricted right
bounded (RRB) reading time, includes only fixations on the target

region, but includes all those made before the target is exited to the
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right; so this may include refixations on the region if they follow a

regression.

The experimental design used here means that all targets are
identical across conditions, so there is no need to use a transform to
compensate for uneven lengths. However, as is customary in eye-
tracking studies I report RTs in terms of milliseconds per character
for most measures, dividing the RT measure by the number of
characters in the target region. The exceptions are first fixation in a
region, considering the absolute value of this single fixation, and the
right bounded measure, where fixation times are being combined

from more than just the target region.

Regressions themselves provide an indicator of difficulty that has
been particularly associated with higher order processing (Rayner
and Pollatsek, 1989: 178). Here I present data both on the number of
regressions from a region, and on the number made to it. Two
regressions measures are used. First, Leading edge regressions
considers only those eye movements where the originating fixation
was the rightmost point yet reached in the text; this is taken as an
indicator of immediate difficulty following the input of this new
information. Second, the total number of regressions, an index of
later processing difficulty. I count as a regression only those
leftward eye movements whose destination is another region. The
evidence is that regressions within words are simply corrections to
gain the best alignment on a word, rather than reflecting higher

order processes.

202



6.5.2.2. Results summary

It will be recalled that my principal prediction was for a main effect
of Plausibility. This was confirmed by the results. For total time, the
plausible conditions gave faster RTs across all regions divisions, from
the verb alone to the full target sentence. However, in the earlier RT
measures the effect emerged only when the full target was
considered (with a significant advantage to the plausible conditions in
first pass, and in the restricted right bounded measure.)
Additionally, the contrast was significant for total regressions from

and to the verb region.

Below I present the details of these results, organised into the five
regions analyses mentioned above and starting with the most
localised region in which a Plausibility effect could have been

detected, the verb alone.

6.5.2.3. The verb region
In this analysis just fixations associated with the verb, shown

between slashes in the example below, were considered.

She/ yawned/ noisily several times

Two, 2 way ANOVAs were performed for each of the RT measures,
one by subjects and one by items. There was no effect of Reference,
or of the interaction of Reference and Plausibility in any of the
measures (all Fs < 1). Below I report on the main effect of

Plausibility.
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First fixation (FF) shows a tendency in the expected direction for
the main effect of Plausibility, see Table ET1.1. The 17.1 ms
difference between conditions produced a marginal significance in
the F1 analysis, F1(1,23) = 2.943, MSe = 7,288, p < .099, but this fell
off in the F2, F2(1,19) = 2.111, MSe = 4,992, p > .16.

Table ET1.1 Verb region, first fixation: Plausibility

Mean (ms) St. Dev. St. Err
Plausible 203.6 62.6 9.0
Implausible 221.0 70.8 10.2

The same tendency in the main effect was apparent in the first pass
(FP) results with a 2.3 ms/character advantage for the Plausible
conditions, see Table ET1.2. However this did not approach statistical
significance (F1(1,23) = 2.108, MSe = 121, p > .16; F2(1,19) = 1.179,
MSe =71, p > .29).

Table ET1.2 Verb region, first pass: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 30.1 9.7 1.4
Implausible 32.4 10.8 1.6

However, any interpretation of the results from these early RT
measures is complicated by an additional factor. Because of the small
size of this region, there are many trials where no fixation has landed
on it; that is it has been skipped, resulting in a Zero-ms RT in first
fixation and first pass. This occurs in 72 data points, or 15% of the
total number. These zeros are not evenly distributed, 41 occur in the

Plausible conditions, against 31 in the Implausible. If these trials are
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removed from the data prior to calculation of the ANOVAs, the
Plausibility effect disappears. The advantage for Plausible conditions
shrinks to 6.7 ms for first fixation and 0.7 ms/character for first pass,
with neither of these approaching significance (Fs < 1). Interpretation
of this distribution of zeros is not clear from this data alone: it could
be that parafoveal preview4? whilst the eye is fixated on the
preceding pronoun allows full interpretation of the verb if this is
easily processed, and hence causes skipping. There is some evidence
that words are more likely to be skipped if they are predictable from
the context (Rayner and Pollatsek, 1989: 226) and so this distribution
of Zero-ms RTs would be predicted by the hypothesis. Alternatively
this distribution could simply be noise, resulting from a random
process or a cause orthoganol to the experimental manipulations. Full
interpretation of these measure is thus best held off until we have

expanded the region and decreased the number of zeros.

Again with the right bounded (RB) and restricted right bounded
(RRB) measures we see a non-significant tendency in the predicted
direction. For the right bounded analysis, see Table ET1.3, F1(1,23) =
2.182,MSe = 22,078, p > .15; F2(1,19) = 2.989, MSe = 16,736, p > .10).

Table ET1.3 Verb region, right bounded: Plausibility

Mean (ms) St. Dev. St. Err
Plausible 249.1 99.2 14.3
Implausible 278.4 140.2 20.2

For the restricted right bounded analysis, see Table ET1.4, F1(1,23) =
2.808, MSe = 152, p > .10; F2(1,19) = 1.445, MSe = 81, p > .24).
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Table ET1.4 Verb region, restricted bounded:
Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 30.8 10.5 1.5
Implausible 33.3 11.1 1.6

However, the same distribution of zeros occurs in these two measures
as with first fixation and first pass, so again interpretation is best
delayed until the region has been expanded and the number of zeros

decreased.

In contrast to the above measures, the total time (TT) produces a
strong effect of Plausibility, with a 10.2 ms advantage for the
Plausible conditions, see Table ET1.5 and Figure ET1.1, giving a highly
reliable statistical significance (F1(1,23) = 24.091, MSe = 2501, p <
.001; F2(1,19) = 8.737, MSe = 1925, p < .01). The total number of
zero-ms RTs here falls to 34, constituting 7% of the data points.
These are again unevenly distributed, but the advantage to the

Plausible conditions has fallen to just 5 (19 against 14).

Table ET1.5 Verb region, total time: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 41.2 15.9 2.3
Implausible 51.4 20.1 2.9
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Figure ET1.1 Verb region, total time: Plausibility (with St.
Err. bars)
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The pattern of regressions fits well with the RT data and gives us a
clearer picture of the effect. The regression inclusive early RT
measures show a tendency of similar strength to that in first pass,
indicating that early regressions from the verb are not a significant
factor. This is confirmed in the regressions analysis, with a very
small number of leading edge regressions from the verb equivalent
across conditions (all Fs < 1). The large effect in TT as compared with
FP suggests a larger number of regressions from the post-verbal
regions back to the verb in the Implausible conditions. Wifh the
leading edge regressions measure the number of regressions per trial
to the verb produces an average of 0.875 for the Plausible conditions
against 1.146 for the Implausible, showing as a trend in the

inferential statistics (F1(1,23) = 2.702, MSe = 1.761, p > .11; F2(1,19) =
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2.044, MSe = 2.112, p > .16). However, if we include regressions
from after the verb to any pre-verbal region then the difference
(1.146 against 1.750) is significant by subjects, and shows a strong
trend by items (F1(1,23) = 7.907, MSe = 8.762, p < .01; F2(1,19) =
4.163, MSe = 8.450, p < .06). We can further analyse this leading
edge effect to see the origin of these regressions. From the adverb
there is a small increase in the average number of regressions for the
Implausible condition (0.812 against 0.649) but this does not
approach significance (F1(1,23) = 1.108, MSe = 0.667, p > .30). From
the remainder of the target there is a larger contrast (1.125 against
0.813) giving a marginal significance (F1(1,23) = 3.285, MSe = 2.343,
p < .083). The number of regressions to the verb and before from the
final sentence of the text is small, but the larger number in the
Implausible conditions remains: a contrast of 0.583 against 0.354
giving, F1(1,23) = 2.764, MSe = 1.260, p > .11. The principal source of
the effect found with regressions to the verb and before is thus the

latter part of the target sentence.

A similar pattern is apparent with the total number of regressions.
Here the number of regressions per trial to the verb alone produces
an average of 1.854 for the Implausible conditions versus 1.167 for
the Plausible, a significant difference (F1(1,23) = 11.344, MSe = 7.475,
p < .02; F2(1,19) = 6.690, MSe = 13.603, p < .02). Total regressions
analysis also shows a significant effect for regressions from the verb
region: 0.333 regressions per trial in the Plausible conditions against
0.792 in the Implausible (F1(1,23) = 21.244, MSe = 5.042, p < .001;
F2(1,19) = 12.853, MSe = 6.049, p < .002) see Figure ET1.2. Note that,
as with RTs, there is no effect of Reference or interaction of Reference

with Plausibility in either regressions measure (Fs < 1).
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Figure ET1.2 Total regressions from verb: Plausibility (with
St. Err. bars)
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Overall the results from this region show a strong effect, but one that
principally emerges downstream of the first pass through the verb.
In the Implausible conditions, total reading time at the verb is
lengthened following a high number of regressions to this region, and
also the preceding text, while second and later passes show
disruption here with a significantly higher number of total

regressions.

6.5.2.4. The pronoun plus verb region

The region was extended to include the initial pronoun. Since the
window of information taken in on a fixation can extend
approximately 14 characters to its right59, fixations on the pronoun

could, as noted above, initiate processing on the verb. In addition,
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the anomaly in the Implausible conditions is a result of the mismatch
of action and agent, thus, after the verb has first been read,
additional second pass reading times resulting from the
implausibility may effect both verb and pronoun. Overall, it is
possible that such an enlargement of the region will produce stronger
results. In addition the expansion reduces the number of zero-ms
RTs in the early measures, while, for the early measures, still

controlling the information available to the processor to the verb.

Again there were no signs of an interaction between Reference and
Plausibility (all Fs < 1). Early measures showed a weak tendency
towards a main effect of Reference with the MC conditions being
read more slowly: FF, difference of 16.6 ms, 241.7 ms for MC
reference against 225.1 for SC reference (F1(1,23) = 2.077, MSe =
6,586, p > .16; F2(1,19) = 2.713, MSe = 4,594, p > .11); RB, difference
of 65.6 ms, 373.7 ms against 308.1 ms (F1(1,23) = 2.468, MSe =
103,369, p > .13; F2(1,19) = 2.375, MSe = 63,151, p > .14). However
this was not apparent in first pass with a difference of only 1.5
ms/character (F1(1,23) = 1.522, MSe = 54, p > .23; F2<1) and had
disappeared by TT, where the difference is under 1 ms/character (Fs
<1). In addition there remains a skewed distribution of zero-ms RTs
between these conditions, with 13 more zeros in the SC reference
cases. If these are removed the tendency disappears in all measures
(all Fs < 1).

The tendencies towards the predicted main effect of Plausibility
found in early measures at the verb are preserved, but further
weakened, both in their absolute values and their level of statistical

probability. In particular the difference between Plausible and
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Implausible conditions in the first pass has fallen to a mere 0.7
ms/chr, giving Fs < 1 (for FF, RB and RRB all Fs < 1 except for by
subjects analysis of FF where a 10.6 ms advantage to the Plausible
conditions gives F1(1,23) = 1.752, MSe = 2,722, p > .19). As intended
the extension of the regions greatly reduces the number of zeros in
the data points (there are 27, representing less than 6% of the data)
and evens their distribution between Plausibility conditions (to a
difference of just 1). That this is accompanied by a disappearance of
the trend towards an early Plausibility effect indicates that in the
verb only region this was an artefact of the zero-ms RT distribution

and not a processing effect.

However, the total time results again give a strong main effect of
Plausibility, see table ET1.6. For this measure there are only four
zero-ms data points, i.e. less than 1% of the data, and these are

evenly distributed across Plausibility conditions.

Table ET1.6 Pronoun + verb, total time: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 34.2 13.3 1.9
Implausible 41.6 16.8 2.4

The 7.4 ms/character difference is significant in both analyses
F1(1,23) = 16.701, MSe = 1,304, p < .001; F2(1,19) = 9.460, MSe =
1,014, p <.01

6.5.2.5. The verb plus adverb region
Extending the verb region to the left allowed for the possibility of

preview of the verb during fixations on the pronoun. In this analysis
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the region was extended to include the word to the right, in each case
an adverb; thus the region under consideration is shown between

slashes in the example below:

She/ yawned noisily/ several times

My intention here was to further examine the time course of the
effect. Results from the verb region demonstrate that a Plausibility
effect based on the mismatch of atmosphere information with a
character's action does occur, but does not emerge until some point
after the first pass reading of the verb. By looking at early measures
for a region including the adverb we can see if the anomaly has
become apparent by the time one additional word has been

processed.

Two, 2 way ANOVAs were performed for each of the RT measures,

one by subjects and one by items.

There was no main effect of Reference for any measure (all Fs < 1),
nor an interaction of Reference and Plausibility in FF, FP, RRB or TT
(all Fs < 1). The means in the right bounded analysis show a trend
towards an interaction, with the Plausibility effect stronger

accompanying MC reference, see table ET1.7.
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Table ET1.7 Verb + adverb, right bounded: Interaction

Mean (ms) St. Dev. St. Err
MC, Plausible 518.3 153.7 31.4
MC, Implausible 616.5 265.2 54.1
SC, Plausible 546.6 200.8 41.0
SC, Implausible 555.6 192.8 39.3

However, this does not approach significance: F1(1,23) = 1.956, MSe =
47,766, p > .17; F2(1,19) = 1.774, MSe = 35,286, p > .19. There were
four zero-ms data points for this region division, removing these
further weakened the significance level of this interaction (F1(1,23) =
1.652, MSe = 41,224, p > .21) although the trend for the means

remained.

In contrast the predicted main effect of Plausibility again shows
a more complex pattern of results. First fixation is of limited
interest here. It includes values for trials where there was a zero-ms
data point on the verb region, but where a fixation is made on the
following adverb; but since the adverb does not itself contain
implausible information we would not expect these fixations to
strengthen the Plausibility effect. The means do indeed show a
weakened tendency in the expected direction with an advantage of
11.7 ms to the Plausible conditions (F1(1,23) = 2.325, MSe = 3,308, p >
.14) see table ET1.8. However, the small number of zero-ms data
points here (4, or less than 1% of the data) and there relative balance
across conditions (there are two more in the Plausible conditions) do

remove this distribution as a cause for the trend.
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Table ET1.8 Verb + adverb, first fixation: Plausibility

Mean (ms) St. Dev. St. Err
Plausible 236.3 46.6 6.7
Implausible 248.0 56.2 8.1

In first pass the tendency apparent at the verb remains but still
fails to reach significance, although, as with first fixation, we are able
to rule out the distribution of zeros as the cause. There is a 2.1
ms/character advantage for the Plausible conditions, see table ET1.9.
This is marginal in a by subjects analysis (F1(1,23) = 3.230, MSe =
109, p < .085) but much weaker by items (F2(1,19) = 1.905, MSe = 75,
p>.18).

Table ET1.9 Verb + adverb, first pass: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 28.1 7.6 1.1
Implausible 30.2 10.6 1.5

For the right bounded measure evidence of a Plausibility effect
remains merely a trend. A 53.7 ms advantage for the Plausible
conditions, see table ET1.10, does not approach significance (F1(1,23)
= 2.808, MSe = 69,015, p > .10; F2(1,19) = 1.977, MSe = 51,471, p >
17).

Table ET1.10 Verb + adverb, right bounded: Plausibility

Mean (ms) St. Dev. St. Err
Plausible 532.4 177.5 25.6
Implausible 586.1 231.4 33.4
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However, from the restricted right bounded there is stronger
evidence for the predicted effect. Implausibility results in a 3
ms/character increase in RT, see table ET1.11, a difference that is
significant in by subjects analysis (F1(1,23) = 5.659, MSe = 224, p <
.03) and 'marginal in the by items analysis (F2(1,19) = 3.548, MSe =
166, p < .075).

Table ET1.11 Verb + adverb, restricted right bounded:
Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 29.3 8.3 1.2
Implausible 32.3 11.5 1.7

As with the previous regions divisions, total time produces a strong
effect of Plausibility, with a 7.1 ms/character advantage for the
Plausible conditions (see table ET1.12) giving a highly reliable
statistical significance (F1(1,23) = 13.719, MSe = 1,243, p < .002;
F2(1,19) = 6.742, MSe = 991, p < .02). There were only two zero-ms
data points here, constituting less than 0.5% of the data, one in each
of the Plausibility conditions.

Table ET1.12 Verb + adverb, total time: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 36.4 13.5 1.9
Implausible 43.5 16.5 2.4

Both the TT RTs and the absolute value of the Plausibility effect have

fallen somewhat from the verb only analysis, reflecting the increased
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character length of the region and a concentration of fixations on the

verb.

The regressions data shows a similar pattern to that in the analysis
of the verb alone. There is no effect of leading edge regressions
from the region (Fs < 1) but a large effect for total regressions from
the region, with the number of regressions per trial for the
Implausible conditions giving an average of 2.208 versus 1.208 for
the Plausible (F1(1,23) = 14.526, MSe = 23.999, p < .001; F2(1,19) =
13.957, MSe = 28.798, p < .002). If we look at the total number of
regressions to the adverb alone there is almost no advantage to the
Plausible condition (0.883 regressions per trial against 1.000, giving
Fs < 1). Thus regressions from later in the material that contribute to

the TT effect seem to land mostly at the verb or before.

I also look at RTs on the region following the verb and adverb, that is
the remainder of the target sentence. In both FP (see table ET1.13)

Table ET1.13 post-adverb, first pass: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 27.9 10.2 1.5
Implausible 30.5 8.8 1.3

and TT (see table ET1.14)
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Table ET1.14 post-adverb, total time: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 34.2 13.9 2.0
Implausible 38.5 13.9 2.0

there was a trend in the expected direction, but in neither case does
this reach significance (FP: F1(1,23) = 2.363, MSe = 163, p > .13; TT:
F1(1,23) = 2.891, MSe = 441, p > .10).

Overall results from the verb plus adverb region confirm the strength
of the total time effect already found. They also indicate that this
emerges quite late: even after the first pass through the word
following the verb, implausibility is still not producing clear
disruption to processing as indexed through either lengthened RTs or

leading edge regressions.

6.5.2.6. The pronoun plus verb plus adverb region

As noted in 5.2.3, it is possible that information from the verb is
recovered during fixations on the preceding pronoun. [ thus
conducted a further analysis for a region including both the adverb
following the verb, and the pronoun preceding it. The general
pattern of results follows that already reported. In this case,
however, the first pass analysis reaches a marginal level of
significance. There is a 2.4 ms/character advantage to the Plausible
conditions (see table ET1.13) giving values of F1(1,23) = 3.686, MSe =
141, p <.067 and F2(1,19) = 3.542, MSe = 103, p < .075).
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Table ET1.15 Pronoun + verb + adverb, first pass:
Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 25.9 0.9 1.0
Implausible 28.3 10.2 1.5

A total time difference of 6.1 ms is also significant (F1(1,23) = 11.575,
MSe = 895, p <.003; F2(1,19) = 6.699, MSe = 718, p < .02).

6.5.2.7. The target sentence
The final analysis conducted on the data looked at the target sentence

as a whole, shown between slashes in the example below:
/ She yawned noisily several times./

Two, 2 way ANOVAs were performed for each of the RT measures,

one by subjects and one by items.

’There was no main effect of Reference for any measure (for RB, RRB

and TT all Fs < 1; for FP, F1(1,23) = 1.430, MSe = 52, p > .24; F2(1,19) =
1.852, MSe = 49, p > .19). Nor is there an interaction effect for
Reference and Plausibility (RB, RRB and TT all Fs < 1); though note
that a very weak trend in the means for FP shows a larger
Plausibility effect at SC than MC, see table ET1.14 (F1(1,23) = 1.799,
MSe = 116, p > .19; F2(1,19) = 2.395, MSe = 97, p > .13).
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Table ET1.16 Target sentence, first pass: Interaction

Mean (ms/chr) St. Dev. St. Err
MC, Plausible 28.6 6.9 1.4
MC, Implausible 30.6 10.2 2.0
SC, Plausible 27.9 7.6 1.6
SC, Implausible 34.3 11.3 2.3

With this extended region the main effect of Plausibility
produces a clear result in first pass, with a 4.3 ms/character
advantage to the Plausible condition, see table ET1.15 and Figure

ET1.3. This is significant in both analyses: F1(1,23) = 8.332, MSe =

437, p <.01; F2(1,19) = 7.326, MSe = 352, p < .015.

Figure ET1.3 Target sentence, first pass: Plausibility (with

St. Err. bars)
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Table ET1.17 Target sentence, first pass: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 28.2 7.2 1.0
Implausible 32.5 10.8 1.6

For the right bounded measure a difference of 133.9 ms, see table
ET1.16, is significant in the by subjects analysis (F1(1,23) = 4.802,
MSe = 430,397, p < .04) but not in the by items analysis (F2(1,19) =
2.086, MSe = 316,624, p > .16).

Table ET1.18 Target sentence, right bounded: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 1266.5 432.8 62.5
Implausible 1400.4 400.2 57.7

For the restricted right bounded measure a difference of 4
ms/character, see table 1.17, is significant in both analyses: F1(1,23)
=9.093, MSe = 383, p <.01; F2(1,19) = 4.776, MSe = 303, p < .05.

The significant effect in total time is again apparent, the Plausible
conditions showing an RT 5.3 ms/character faster than the
Implausible, see table ET1.16 (F1(1,23) = 8.871, MSe = 681, p < .01;
F2(1,19) = 5.996, MSe = 562, p <. 025).

Table ET1.19 Target sentence, total time: Plausibility

Mean (ms/chr) St. Dev. St. Err
Plausible 33.7 11.6 1.7
Implausible 39.0 12.8 1.9
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6.5.3. Discussion

This first eye-tracking experiment thus confirms the predictions
made about the time course of this Plausibility effect (based on a
cross-sentential anomaly between contextual atmosphere information
and a character's action) and sets the scene for investigation of the

main character attribution effect.

First, there is a reliable effect of Plausibility. We see an effect in total
time measures, of RT and regressions, centred on the verb and
spreading across the whole target sentence, along with a first pass

result for the target sentence as a whole.

Second, this effect does not emerge until late into processing of the
target sentence, and considerably downstream of the verb by which
it is signalled. The failure to get an FP result until the whole target is
considered indicates either long RTs in the Implausible condition at
the end of the sentence, or a large number of regressions from the
end of the sentence to earlier points. It seems likely that both these
occur. Under (5.4.4) I analyse RTs on the tail of the target, showing a
non-significant trend towards a Plausibility effect. While in (5.2.2) I
show this area to be the principal site of regressions to the verb and
before. In either case, the prediction that this effect occurs late in
processing (see (4)) is confirmed: on this eye-tracking evidence it
appears to emerge in sentence wrap-up rather than during

incremental processing.

Third, there is no evidence of pronominal reference to the secondary

character in the target having any impact on the results. It seems
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likely that the late emergence of this Plausibility effect means that
pronominal reference, even under these conditions, has been secured

by the time the effect emerges.

In returning to the main character attribution effect, therefore, we
will expect a late and diffuse pattern of results in eye-tracking
experiments, as differential attribution interacts with this already

late emerging effect.

6.6. Eye-Tracking 2 and 3

I will present two studies investigating the main character
attribution effect found in SPR1 through eye-tracking, in the light of
the time course inforrhation gained in Eye-Trackingl. The first, Eye-
Tracking 2, uses a different set of materials which realise a slightly
different experimental logic. The second, Eye-Tracking3, aims to
replicate and develop SPR1 by using the same materials. In both
experiments the principal prediction is for a replication of the
interaction effect found in SPR1, demonstrating that differential

attribution of contextual atmosphere information occurs on-line.

6.7. Eye-Tracking 2

6.7.1. Method

6.7.1.1. Materials and Design

It will be recalled that the materials used in SPR1 developed Garrod
and Sanford's (1988) design by changing the presence or absence of
an atmosphere statement, supporting the action described in the

target, to a manipulation of Plausibility (see (2) and (5.1)). The
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materials used in this experiment compromise between these two.
While a context describing statement is present across conditions
(avoiding confounding the manipulation with different text lengths,
see (2)) the atmosphere statements supporting the described action
in the target are contrasted in the alternate conditions with a neutral
statement, rather than one creating an implausible context. The
assumption is that where there is only a neutral statement in the
context, the need for a bridging inference to explain the target action
will lead to disruption in the eye-tracking record. I call this the
Congruity effect. In the following example from Eye-Tracking 2 the
congruent atmosphere statement describes the heat, motivating the
action of mopping the brow, with the incongruent, neutral statement
describes a smell, giving no such motivation. The alternatives are

given in curly brackets, and the target sentence is italicised.

(5) AT THE RESTAURANT
{A customer/ Richard} took a seat and picked up the menu.
{Caroline/ A waitress} approached and took his order. {The
atmosphere was very hot and sticky./ The restaurant
smelled of fresh garlic.} She mopped her brow. At the
next door table a child was throwing food on the floor.

As noted above, the presence of the neutral statement avoids
confounding the congruency manipulation with different text lengths.
It was thus important that atmosphere and neutral statements

should be of equal length: this was controlled to within 3 characters.
As in SPR1 and Eye-Trackingl, target Reference was manipulated by

maintaining the same pronoun in the target while altering which

character was introduced by name (i.e. was MC). As noted, see (2),
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this gives identical targets across conditions, precludes the need for

an intervening sentence, and controls for character role.

In this experiment, therefore, my main prediction was for an
interaction of Reference with Congruity: the availability of the
atmosphere information with an MC, compared to with an SC, was
expected to produce a significantly larger contrast between the two
Congruity conditions. Whilst Eye-Trackingl shows that any effect is
likely to be late and diffuse, with these materials we are not, anyway,
able to make precise predictions about the locus of the effect. The
materials used in SPR1 were designed and pretested to ensure that
the verb of the target alone induced a semantic implausibility; this
was not the case here. This is clear from the above example where
the opening of the target, She mopped, is not in itself congruous or
incongruous with either context statement, and could be continued in

ways irrelevant to either, She mopped the table.

There were 24 experimental items. These were developed from the
best performing texts used in Off-Line 1. A full list is given in
Appendix G. These items were used to form 4 experimental lists. In
each one quarter of the passages were in each condition, and
conditions were circulated between lists using a Latin square. Thus
each item appeared in each condition across the lists, and the design
was within subjects. Each list also contained 20 filler passages.
These were identical across lists and were the same as those used in
SPR1 and Eye-Trackingl (Appendix E). Fillers and experimental
items were mixed randomly together, with the constraint that the
first three items in the lists were fillers, and acted as practice items,

and that following each of 3 breaks (see Procedure, below) the first
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item was a filler. The order of presentation was fixed for
experimental and filler passages; i.e. each subject saw the items in
the same order. Twelve of the filler and twelve of the experimental
items were followed by straightforward comprehension questions;

half with a yes and half with a no answer.

As in Eye-Trackingl, the position of the target sentence in the
materials was carefully controlled (see 5.1.1): at least one word
separated its beginning from the left-hand margin, and each target

sentence was presented unbroken on a single line.

6.7.1.2. Apparatus
The apparatus used was identical to that described in Eye-Trackingl.

6.7.1.3. Subjects

Data from 24 subjects was collected and analysed, 6 being assigned to
each experimental list. Prior to presentation of the experimental
materials, the eye-tracker was locked on and calibrated to the
subject. If this could not be done with sufficient accuracy the
volunteer was not used. Data preprocessing revealed that for 3 of the
initial 24 subjects more than 4 experimental items (i.e. 17%) suffered
from loss of track in the target regions, meaning no data was

collected. These were replaced by new subjects.

Participation was voluntary, and subjects were paid £5. All
volunteers came from the University of Glasgow community, had
English as their first language, and were able to read from the VDU
without glasses. None had participated in any of the other

experiments reported here.
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6.7.1.4. Procedure

The procedure was identical to that described in Eye-Trackingl.

6.7.1.5. Data Preprocessing

The two stage data preprocessing procedure reported in Eye-
Trackingl was repeated here. First, horizontal co-ordinates were
manually corrected to ensure that fixations were tied to the line
being read. Second, an automatic procedure pooled short, contiguous
fixations if these were of less than 80 ms and separated by only one
character from an adjacent fixation, or less than 40 ms and no more

than three characters from the neighbouring fixation.

At the preprocessing stage some items for some subjects were
deleted from further analysis due to tracker loss. This led to the loss

of 16 data points, i.e. less than 3% of the data.

6.7.2. Results

The principal prediction was for a replication of the interaction
between Reference and Congruity, paralleling SPR1. For total time
this interaction is significant by subjects at the verb region, and
marginally significant in F1 and F2 when the pronoun is included. It
is again significant in F1 analysis for total regressions from the verb.
For the full target sentence there is a first pass main effect of

Congruency. Detail of all analyses follow.

6.7.2.1. The Verb Region
Initial analysis was performed on the verb of the target sentence

alone. Given the results of Eye-Trackingl, and the dispersed locus of
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the Congruity manipulation, there was no expectation of any effect in
early measures here. Total time, on the other hand, includes
refixations following the reading of later material, and so here we
would expect the emergence of the predicted interaction. Two, 2 way
ANOVAs were performed for each RT measure, one by subjects and

one by items.

There were no signs of an interaction in FP, RB or RRB (all Fs < 1).
However, in total time there is a 4.1 ms/character advantage in the
Congruent condition when reference is to the MC; while when
reference is to the SC it is actually the Incongruent condition which is
read faster (see Table ET2.1 and Figure ET2.1). This difference is
significant in the by subjects analysis (F1(1,23) = 5.049, MSe = 558, p
<.04), but not in the by items (F2(1,23) = 2.504, MSe = 461, p > .12).

The pattern of results here fits well with our prediction of a main
character attribution effect interacting with a late emerging
Congruity effect. The shape of the interaction is similar to that in SPR
1, with a full cross-over. Though the advantage to MC reference in
the Plausible conditions is not significant in a means comparison:
F1(1,23) = 1.880, MSe = 208, p > .18; F2<0, and note that SPR 1 did not

show the reversed Congruity effect with SC reference evident here.

Table ET2.1 Verb region, total time: Interaction

Mean (ms/chr) St. Dev. St. Err
MC, Congruent 46.5 17.1 3.5
MC, Incongruent 50.6 20.5 4.2
SC, Congruent 50.6 19.4 4.0
SC, Incongruent 45.1 18.7 3.8
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Figure ET2.1 Verb, total time: Interaction (with St. Err.
bars)
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However, note that two factors argue for circumspection in the
interpretation of this result. Firstly there is the failure to obtain a
significant by items result. Secondly, there are a considerable
number of zero-ms data points (59 or 11% of the data) distributed in
a way which confounds with the hypothesis: 6 more in the MC,
Congruent condition than the Incongruent, 3 less in the SC, Congruent
condition than the corresponding Incongruent. As noted in Eye-
Trackingl, the cause of this distribution is not entirely clear, though
skipping is thought more likely for more predictable words, and thus
this distribution would be predicted by the hypothesis. The two

main effects were not significant in TT, Fs < 1.
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