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In three experiments, we examined an interaction between the pronoun they and syntactic anal
ysis. Experiment 1 demonstrates that they can slow reading times to is when this verb is visually
presented immediately after a sentence fragment ending with an ambiguous expression such as
flying kites. This effect seems to involve a coreference assignment linking they and the ambigu
ous expression that influences the syntactic analysis of the latter. Experiments 2 and 3 show
that this effect can operate even when coreference between they and the ambiguous expression
is implausible. These results support a modular theory of comprehension that includes structur
ally oriented reference processes with access to some, but not all, of the listener's knowledge rele
vant to coreference.

The syntactic principles that characterize sentences in
natural languages have a distinctive quality that has, as
far as we know, no parallel in other domains. Although
these principles seem to be quite complex, they are
nevertheless employed with such speed and facility as to
suggest that their application is a kind of reflex (see Fodor,
1983, p. iv), This, among many other considerations, has
led some investigators to speculate that these principles
are brought to bear on sentence comprehension by spe
cial cognitive processes dedicated to this task. In particu
lar, the suggestion is that these processes are distinct from
and essentially insensitive to those that deploy the interpre
tive principles and real-world knowledge that, together
with the syntactic principles, determine sentence interpre
tation. For example, the fact that the patient is understood
to perform surgery in the sentence The patient consulted
the doctor after performing the appendectomy suggests
that some process dominated by the structural properties
of this sentence overrides any processes that might pro
vide a more plausible analysis based on real-world
knowledge. Models of the language comprehension sys
tem that stress distinctions among process types and posit
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constraints on interactions among types are collectively
known as modular or autonomous theories.

The research reported here supports a modular concep
tion of the language comprehension system. We argue that
an empirically adequate theory of this system must recog
nize a distinction between processes that select condidate
antecedents for certain pronouns on narrowly structural
grounds, and other processes that can use knowledge of
selectional restrictions and real-world knowledge to re
vise or replace antecedent selections made by the first kind
of process. Furthermore, although both kinds of process
bear directly on the same problem (antecedent selection),
it seems to be necessary to posit severe constraints on the
extent to which the second kind can influence the opera
tions of the first.

In this article, we describe three experiments. Experi
ment 1used a paradigm originated by Tyler and Marslen
Wilson (1977). It demonstrated that there are circum
stances in which a pronoun in prior context can influence
subjects' choice of syntactic analysis for a syntactically
ambiguous expression. Experiment 2 used the same
paradigm with different materials. It demonstrated that
this pronoun-based influence cannot be blocked by cer
tain semantic or pragmatic properties that are relevant to
the interpretation of the utterance, although this influence
apparently is blocked by structural factors. Experiment 3
replicated and extended the results of Experiment 2.

Modularity Theory
Early formulations of an autonomous comprehension

theory were suggested by Forster and his colleagues (For
ster, 1976, 1979; Forster & Olbrei, 1973; Forster &

Copyright 1987 Psychonomic Society, Inc. 318



AN ANAPHORIC MECHANISM WITHIN SYNTACTIC PROCESSING 319

Ryder, 1971). Forster and his collaborators provided
numerous demonstrations that processing difficulty can
be independently manipulated by structural and plausi
bility variables. Recently, Frazier and Rayner (1982),
Rayner, Carlson, and Frazier (1983), and Ferreira and
Clifton (1986) used various reading-based methods to ob
tain results suggestingthat syntacticprocesses are indepen
dent of various semantic and pragmatic considerations.
For an extensive review of the modularity literature, see
Cairns (1984).

A general formulation of the modularity concept can
be found in Fodor (1983). He suggested that a number
of cognitive functions (e.g., aspects oflinguistic and visual
perception) are implemented by domain-specific, auto
matic cognitive modules (i.e., "input systems") charac
terized by a number of properties. One such property is
that input systems are "informationally encapsulated"
(pp. 64-86). For Fodor, this amounts to the claim that
only some of the perceiver's knowledge that is actually
or potentially relevant to a given input can be exploited
by an input system. In particular, he suggested that the
linguistic input system is informationally encapsulated in
such a way that it cannot use inferences based on real
world knowledge to determine the properties of the
representations it produces.

On-Line Interactive Theory
Marslen-Wilson, Tyler, and their associates have been

prominent among the critics of autonomy theory (e.g.,
Marslen-Wilson, 1973, 1975; Marslen-Wilson & Tyler,
1975, 1980a, 1980b; Marslen-Wilson, Tyler, & Seiden
berg, 1978; Marslen-Wilson & Welsh, 1978; Tyler &
Marslen-Wilson, 1982). Their position is that the inter
action of semantic and syntactic factors in on-line process
ing is essentially unconstrained. The studies purporting
to demonstrate this, however, have generally been open
to alternative interpretations (see Cowart, 1982; Forster,
1979; Townsend & Bever, 1982).

Perhaps the most persuasive evidence for semantic in
fluences on syntactic processing in this body of work: was
reported in Tyler and Marslen-Wilson (1977). The prin
cipal materials were sentence fragments similar to those
in Example 1:

1a. Ifyou walk: too near the runway, landing planes .
lb. Ifyou've been trained as a pilot, landing planes .

For the experimental cases, the sentence fragment always
ended with an ambiguous expression similar to landing
planes (i.e., of the form VERB+ing NOUN +s). In such
cases a subject's choice of an interpretation for the am
biguous expression is related to the form of the follow
ing verb. If, in the example, landing planes is interpreted
as a plural noun phrase (e.g., Landingplanes scareme),
then only plural verb forms are appropriate. If landing
planes is interpreted as a gerundive nominal (e.g., For
untrained pilots to be landing planes scaresme), then the
appropriate verb form is singular.

The results of Tyler and Marslen-Wilson's (1977)
pretest were used to select a pair of sentence fragments

for each ambiguous expression, as in Example 1. Each
fragment biased subjects toward one of the two interpre
tations of the ambiguous expression.

On each trial in the experiment that used these materials,
subjects heard a sentence fragment and then, immediately
afterward, saw either is or are on a tachistoscope. The
task was to read the word aloud as rapidly as possible.
The interval between the onset of the visual presentation
and the subject's response was timed.

Tyler and Marslen-Wilson (1977) compared two cases
of particular relevance here. In one the verb form
presented after a sentence fragment was compatible with
the interpretation of the ambiguous expression toward
which that fragment biased the subject. In the other the
verb form was not compatible. The results indicated that
subjects could name the verb form about 30 msec faster
when it was compatible with the bias induced by the
fragment.

This finding was interpreted as evidence for an "on
line, interactive" theory oflanguage processing. In par
ticular, Tyler and Marslen-Wilson (1977) suggested that
the semantic interpretation of the subordinate clause ahead
of the ambiguous expression had biased the listener's syn
tactic interpretation of the ambiguous expression itself,
perhaps acting to completely suppress the less preferred
analysis. This, in turn, influenced the subject's reading
of the verb form. Although they acknowledged that other
interpretations remained open (see Forster, 1979, for one
alternative analysis), Tyler and Marslen-Wilson suggested
that these results demonstrated semantic involvement in
syntactic processing.

Cowart (1983) and Townsend and Bever (1982) argued
that there are several differences between the two classes
of fragments used in Tyler and Marslen-Wilson's (1977)
study that might have accounted for the results. For
present purposes, the most important of these differences
involves third-person plural pronouns (e.g., they).
Twenty-four of 28 fragments biasing toward are contained
they or some closely related form, whereas only one of
the fragments biasing toward is contained one of these
pronouns. Examples 2a and 2b are representative of many
of the fragment pairs Tyler and Marslen-Wilson used:

2a. If you know how to handle sudden gusts of wind,
flying kites ...

2b. As they glide gracefully over the city, flying
kites ...

An intuitive analysis of these materials suggests that in
Example 2b, the fragment that biased toward are, the bi
asing effect arises largely from the presence of they; they
can only be interpreted by reference to some other en
tity. In an experiment in which sentence fragments such
as Example 2b are presented out of context, the only (log
ical) candidate antecedent for they is flying kites.
However, flying kites can play this role only if it is inter
preted as a plural noun phrase.

These considerations suggest the possibility that Tyler
and Marslen-Wilson's (1977) result was determined
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largely by the asymmetric use of pronouns in the ex
perimental materials. Although the involvement of
pronouns suggests a look at the literature on pronominal
anaphora, in fact no phenomenon very much like the one
reported in the present studies has been previously
described. Therefore, a review of existing work is best
postponed until the outlines of the phenomenonunder con
sideration here are better defined.

The experimental program outlined below addresses in
two phases the theoretical issues arising from Tyler and
Marslen-Wilson's (1977) result. The first phase, Experi
ment I, shows that within a sentence a pronoun can in
fluence the syntactic analysis of a following ambiguous
expression. The second phase, Experiments 2 and 3,
demonstrates that the mechanism responsible for this in
fluence is apparently sensitive to structural limitations,
yet oblivious to some of the nonsyntactic information
listeners normally use to select pronoun antecedents in
discourse contexts. This is, of course, the kind of effect
modular theories predict and many interactive theories
deny.

EXPERIMENT 1

Procedure. Control of intonation was achieved by retaining the
same version of the ambiguous expression on each of two materials
tapes. This was always the version recorded in the context of the
fragment bearing they. Thus, when complete, the two materials tapes
contained phonetically identical versions of the ambiguous expres
sion. Each working tape was an edited copy of a single master tape
containing both versions of each item.

There were 80 trials, of which half were fillers, The experiment
was run in two blocks of 40 trials each with a 20-trial practice ses
sion at the beginning. The instructions described the sequence of
events on a typical trial and told subjects to listen carefully to each
sentence fragment and to speak each visually presented word clearly
and loudly as soon as it appeared. Subjects were seated before a
darkened enclosure, which incorporated the screen of a projection
tachistoscope and a microphone. The screen was about .56 m from
the subject. The subject's field of view was limited to events rele
vant to the experiment.

Sentence fragments were presented via headphones. At the off
set of each fragment, the tachistoscope displayed a word slide and
a timer started. The subject's phonation stopped the timer. To en
sure that subjects attended to the sentence fragments, they were also
asked to indicate, after the initial spoken response, whether the verb
presented made a good continuation of the preceding fragment.
These responses were not recorded.

Subjects. Twenty-four Queens College undergraduates partici
pated in the experiment. Each was paid $2 for his/her services.

Figure 1. Naming times (in milliseconds) for Experiment 1. NP
= noun phrase.
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Results
The results are summarized in Figure 1. The graph

shows a large difference in naming time to is and are aris
ing when the pronoun they appeared in context. The ef
fect seems to result largely from slowing naming
responses to is. When the is responses are analyzed
separately, there is a large context effect [Fl(1,20) =
17.45, MSe = 902.0, p < .001; F2(1,36) = 7.79, MSe
= 3,518.7, P < .01]. (Test statistics subscripted 1 are
by-subjects analyses and those subscripted 2 are by
sentences analyses, as per Clark, 1973.) By contrast, the
small speedup in the are responses does not approach sig
nificance. In an ANOVA covering both is and are results,
the effect of they is reflected in a significant interaction
between the context and verb factors [Fl(1,20) = 13.45,
MSe = 965.48, P < .002; F2(l,36) = 6.89, MSe

Method
Materials and Design. The materials were modeled on those used

by Tyler and Marslen-Wilson and were similar to Example 3:

3a. While the boxes usually come with several internal partitions,
packing cases ...

3b. While they usually come with several internal partitions, pack
ing cases ...

All pairs of items contrasted a lexical noun phrase subject in the
subordinate clause, as in Example 3, with the pronoun they. The
visual target that followed the fragment was always a form of be.
All of the sentence fragments satisfied the following five criteria:
(1) each began with a single subordinate clause, followed immedi
ately by a two-word ambiguous expression of the form VERBing
NOUNs; (2) the subordinate clauses contained no instances of the
verbs be or have in any form (except in one case, an error); (3) none
of the subordinate clauses contained any pronoun apart from those
specifically manipulated in the experiment; (4) the noun phrase that
alternated between they and its control was always the subject of
the subordinate clause; and (5) the material intervening between
the subject position in the subordinate clause and the ambiguous
phrase was of moderate length, from 3 to 15 syllables. The ex
perimental materials are listed in Appendix A.

The design involved two within-subjects factors, context (the sub
ject of the initial subordinate clause was either a lexical noun phrase
or they) and verb (is vs. are). There were four subject groups result
ing from crossing two materials tapes with two slide sequences.

Experiment I primarily bears on the question of
whether naming times to verb targets are sensitive to the
presence of they in contexts similar to those of Tyler and
Marslen-Wilson (1977). If they are, responses to is could
be slowed, responses to are could be accelerated, or both.
If there is an interaction involving both verbs, the two
should be named about equally rapidly with a lexical noun
phrase in context. When they is present, responses to are
should be faster than those to is.
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3,182.6, p < .02]. The interaction, however, seems to
be almost entirely a reflection of the context effect in the
is responses. The slowed responses to is in the presence
of they are also reflected in the main effect of the verb
factor [F.(1,20) = 9.17, MSe = 3,434.8, p < .01;
F2(1,36) = 21.55, MSe = 3,031, p < .001].

There are also two significant but uninteresting inter
actions with the subject group factor in the by-subjects
analysis: group X verb [F.(3,20) = 3.59, MSe =

3,434.8, p < .05] and group X context X verb [F.(3,20)
= 6.59, MSe = 965.5, p < .005]. The latter reflected
the fact that responses to are were faster in the presence
of they in three groups, whereas in one group responses
were slower. For all groups they slowed responses to is.

The by-items analysis included a between-items block
factor. Each item was assigned to one of four blocks ac
cording to how the various forms of the item were dis
tributed among the materials sets. Three interactions with
the block factor were significant: block X context
[F2(3,36) = 9.84, MSe = 2,975.6, P < .001], block X
verb [F2(3,36) = 4.71, MSe = 3,031.0, p < .01], and
block X context X verb [F2(3,36) = 32.77, MSe =
3,182.6, p < .001]. The latter effect is potentially im
portant since it may reflect differing context effects across
blocks. However, because the block factor is confounded
with differences in mean naming time across subject
groups, an analysis was done in which each naming time
was replaced by a Z score based on the mean and stan
dard deviation of the group from which it was obtained.
In this analysis the second and third interactions listed
above were not significant, although the theoretically im
portant effects discussed earlier were largely unchanged.
Most important, the effect of they on is is in the same
direction for all blocks.

Discussion
These results support two conclusions. First, the

presence of they in prior context can bias the syntactic
interpretation of an ambiguous structure such as flying
kites. As noted earlier, the apparent source of this effect
is that they needs an antecedent for interpretation and that
flying kites, or a similar expression, can be that antece
dent, provided that it is syntactically construed as a plural
noun phrase.

The second conclusion these results support is that the
presence of they in context is reflected solely in a slow
ing of naming time to is when this verb form is inconsis
tent with the preferred analysis of the ambiguous expres
sion. The pronoun yields no significantspeedup of naming
time to are. (This is an important point that will bear on
the interpretation of Experiments 2 and 3.) For the pur
poses of subsequent discussion, we will use the term
pronoun bias effect to refer to the slowing of naming
responses to is when they appears in ambiguous materials
similar to those used here. Note that this definition re
lates only to is. Responses to are appear to have little or
no bearing on the issues at hand.

These findings suggest that the effects observed by Tyler
and Marslen-Wilson (1977) resulted from an asymmet-

ric distribution of they and related pronouns in the sen
tence fragments used in that study. As noted above, they
was very common among the fragments biasing toward
are, but it was used only once in a fragment biasing toward
is. Since in Experiment I we used the same procedure
as did Tyler and Marslen-Wilson (1977), as well as simi
lar materials, and varied only the presence or absence of
they, it is clear that this pronoun alone can produce the
observed effect. Note that the is/are difference with the
pronoun in context is much larger than the comparable
difference observed by Tyler and Marslen-Wilson.

These observations are not necessarily damaging to the
analysis Tyler and Marslen-Wilson proposed for their
findings. The effect appears to involve a coreference re
lation, which suggests that interpretive processing of the
subordinate clause is indeed exerting a "downward" in
fluence on the resolution of the syntactic ambiguity.

There is, however, at least one aspect of Tyler and
Marslen-Wilson's proposed interpretation that bears closer
examination. Their analysis clearly predicted that all of
the semantic and interpretive factors that bear on deci
sions about anaphoric relations should be involved in the
process that relates they to the ambiguous expression in
Experiment I. This implication is made explicit in
Marslen-Wilson and Tyler (1980b).

EXPERIMENT 2

The issue can now be framed as follows: do the proce
dures that link they to the following ambiguous expres
sion assess both the structural and interpretive aspects of
that relation? If the pronoun bias effect can be blocked
or attenuated when some interpretive property of the in
put makes coreference implausible, then this would sup
port the on-line interactive view. If, however, the pronoun
bias effect seems to operate even when interpretive aspects
of this input lead to an anomalous interpretation, then this
would suggest that the device(s) that implement the
pronoun bias effect are able to exploit only some of the
subject's knowledge relevant to reference relations.
Modular theory suggests this possibility.

The aim of Experiment 2 was to determine whether
three kinds of information relevant to the interpretation
of pronouns such as they are equally involved in the
pronoun bias effect. The sentence fragments that follow
exemplify the three information types:

4a. If they want to save money, visiting uncles .
4b. If they want to believe that visiting uncles .
5a. Even though they use very little oil, frying eggs .

5b. Even though they eat very little oil, frying eggs .
6a. Whenever they smile during the procedure, charm-

ing babies ...

6b. Whenever they lecture during the procedure,
charming babies ...

The "a" examples are essentially similar to the materials
used in Experiment 1. In each of the "b" examples,
however, an anomalous interpretation results if the they
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is taken as coreferential with the ambiguous expression
at the end. These interpretations are anomalous for differ
ent reasons. In Example 4b the anomaly seems attribut
able to structurally based limitations on coreference (see
Chomsky, 1981, pp. 183-222; van Riemsdijk& Williams,
1986, chap. 17). In Example 5b the relevant principle is
a selection restriction on eat; specifically, this verb re
quires an animate subject. Thus, it appears that they is
taken as animate when it occurs in this context. On some
accounts selection restrictions are syntactic phenomena
(e.g., Chomsky, 1965) and on others they are semantic
(e.g., Jackendoff, 1972; McCawley, 1968a, 1968b). In
Example 6b it appears that pragmatic knowledge about
what kinds of beings can lecture is used to assign some
property of adultness or maturity to the referent of they.

Tyler and Marslen-Wilson's (1977) analysis of their
findings clearly suggests that structural, pragmatic, and
selectional information will all block coreference. Modu
lar theories in the spirit of Forster (1979) or Fodor (1983)
allow the possibility that structural factors, but not prag
matic factors, will block the pronoun bias effect. In a
modular theory, the selectional cases might be expected
to fall with either of the other two, depending upon
whether they are properly viewed as syntactic or seman
tic in character.

More specifically, both interactive theory and modu
lar theory predict that they should slow responses to is
with all the "a" versions of Examples 4-6. Interactive
theory predicts this effect will be suppressed by all of the
"b" versions of Examples 4-6; that is, anomalies based
on structural, selectional, or pragmatic knowledge should
all block the pronoun bias effect. The general framework
of modular theory suggests the possibility that the pronoun
bias effect is implemented by some mechanism that has
access only to structural information. In this account, the
slowing of responses to is should appear, despite prag
matic anomalies, and should be suppressed by structural
anomalies. If this prediction is supported, then selectional
anomalies will suppress the pronoun effect only if selec
tional information is available to the mechanism that im
plements the pronoun bias effect. The critical differences
between interactive and modular theories are that the
former predicts that all anomalies will suppress the
pronoun effect whereas the latter predicts that pragmatic
information, and possibly selectional information, will not
block the effect.

the anomalous and non-anomalous cases in Examples 4-6 appeared
with both a they and a you subject. The four recorded versions of
each fragment resulting from these two contrasts were each fol
lowed equally often by visual presentations of is and are. The eight
versions of each item are illustrated in Example 7, based on
Example 4:

you save money IS
7. If want to visiting uncles

they believe that ARE

Each sentence fragment was required to satisfy a number of crite
ria intended to ensure, among other things, that all versions of each
fragment were equally plausible. The more important criteria are
summarized in Appendix B. The complete list of experimental
materials for Experiment 2 is in Appendix C.

Mixed with the experimental fragments were 72 fillers of three
types. One third included ambiguous VERBing NOUNs expressions,
but these fragments were not interrupted until one or more words
after this expression. In another third the fragments were interrupted
immediately after an ambiguous VERBing NOUNs expression, but
for these the visually presented verb form was never a form of be.
Finally, one third of the fragments used non-ambiguous VERBing
NOUNs expressions, half of which were compatible with is and
half with are.

The design involved three within-subjects factors: anomaly type
(structural, selectional, pragmatic), anomaly (non-anomalous,
anomalous), and context (you vs. they as the subject of the initial
subordinate clause). This design was replicated with each of two
target verbs, is and are; the results for the two verbs will be treated
separately. A between-subjects groups factor reflected to which of
eight materials conditions each subject was exposed. Each subject
was represented in the principal by-subjects analysis for each verb
by 12 naming-time values, one for each cell of the anomaly type
x anomaly x context interaction. Each of these 24 values was the
mean of three naming times.

Subjects and Procedure. The analyses below are based on data
from 32 Queens College undergraduates. Four additional subjects
participated but were excluded from the analysis because sufficient
additional subjects to balance the eight materials groups were not
available. The four excluded subjects were those having the highest
number of missing scores in their respective materials groups. Each
subject was paid $4.

The preparation of tapes and other materials was as described
for Experiment I. The procedure was likewise unchanged, except
that each session was divided into four blocks of 36 trials each,
with a short rest between blocks.

Results
The results are summarized in Table 1, which covers

responses to both is and are targets. As suggested by the
previous experiment, none of the theoretically important

Table 1
Overall Naming Time (in Milliseconds) for Experiment 2

Note-The values in the table were obtained by collapsing across levels
of the anomaly type and anomaly factors. *These values were obtained
by subtracting each value in the you column from the corresponding
value in the they column. tEach value in this row is the difference
between is and are values for the column.

Method
Materials and Design. Twenty-four examples represented each

of the three information types illustrated in Examples 4-6. Each
fragment was used in eight versions. One dimension of variation
was anomaly: each of the "b" versions of Examples 4-6 is con
sidered anomalous. (Note, however, that anomaly arises only where
they is taken to be coreferential with the ambiguous expression at
the end.) Paired with each anomalous version was a non-anomalous
version, as in the "a" examples. Within each of the six cells that
result from crossing the three information types with the two
anomaly conditions, there was essentially a replication of the de
sign of Experiment 1 (with different control cases). That is, both

Context

Verb you they

Is 582 610
Are 583 575

Verb Effect'] -I 35

Context
Effect*

28
-8
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Figure 2. Naming times (in milliseconds) by anomaly type for is
taegets, Experiment 2.

1
62
49

Context
Effectt

Contexi

Anomaly Type* you they

Anomalous

Structural (4b) 610 611
Selectional (5b) 559 621
Pragmatic (6b) 573 622

Non-anomalous

Discussion
The most important result of Experiment 2 is that selec

tional and pragmatic impediments did not block the
pronoun bias effect. It appears that some process makes
a preliminary coreference assignment between they and
the VERBing NOUNs expression where there is no struc
tural impediment and that the listener's knowledge of the
selectional and pragmatic properties of these materials is
irrelevant to this process.

There was no evidence of differences between selec
tional and pragmatic anomalies. Assuming that the syn
tactic processing system was responsible for blocking the
pronoun bias effect where structural anomalies were
present (see General Discussion), this suggests that the
syntactic system does not deal with selectional restrictions.

Since responses to is are apparently unaffected by the
presence of they in the structural anomalous condition,
it seems likely that syntactic relations that block corefer
ence between they and the VERBing NOUNs expression
also block the pronoun bias effect. Note, however, that
there is an alternative explanation. Although the reasons
are not at all clear, naming time to is with you in subject
position is far longer in the structural condition than in
the selection and pragmatic conditions. Thus there may
have been no increase in naming time to is with they sub-

Note-A large positive context effect value is indicative of the pronoun
bias effect. *The labels in parentheses refer to example sentence frag
ments 4-6 discussedin the introductionto Experiment 2, tThese values
were obtained by subtracting values in the they column from correspond
ing values in the you column,

Structural (4a) 587 615 28
Selectional (5a) 570 593 23
Pragmatic (6a) 592 600 8

an interaction among the groups, anomaly type, and
anomaly factors [F10 4,48) = 2.33, MSe = 3,005.2,
p < .02].

Turning to the by-sentences analysis, the results were
much weaker; only the main effect of context [F20 ,69)
= 4.45, MSe = 11,845, p < .05] and the context effect
within the pragmatic anomalous condition [t2(23) = 1.8,
SE = 27.8, p < ,OS (one-tailj] were significant. This
raises the question of whether the results might be de
pendent upon the particular materials used.

In overview, these results provide a general replication
of the pronoun bias effect and show no evidence that the
effect is reduced when the coreference relation is seman
tically or pragmatically odd.

Table 2
Context Effects on Naming Time to Is (in Milliseconds)

for Experiment 1

You They You They You They

STRUCTURAL SElECTIONAl PRAGMATIC

1
'""0
C
0
u 630CI>

~
'E
.s 610

CI>
E

1 590'
c
'E
0
c 570c
0
Cll
~

550

main effects or interactions was significant in an analysis
confined to the are results. All further discussion will be
concerned only with responses to is.

The pronoun bias effect was replicated across the ex
periment as a whole; responses to is slowed from 582 to
610 msec when they replaced you in context. This resulted
in a significant main effect of context [F10,24) = 6.99,
MSe = 11,275, p < .02].

The most important result, however, is that the pronoun
bias effect persists in the face of selectional and pragmatic
anomalies. Note that in Figure 2 there is a substantial
slowing of responses to is in the selectional and pragmatic
anomalous conditions. As expected, structural anomalies
do seem to block the effect; in the structural anomalous
condition there is no slowing of responses to is. The crit
ical interaction, anomaly type x anomaly x context, was
significant [F 1(2,48) = 3.45, MSe = 3,411.l,p < .05].
Evidently, the coreference relation underlying the pronoun
bias effect is formed even when it leads to an odd interpre
tation, but it is blocked when it would violate a structural
constraint.

A complete set of means for this experiment is shown
in Table 2. A priori tests (one-tail) on the slowing of
responses to is with they in context showed that this ef
fect is significant in the anomalous condition only on the
selection (559 vs. 621 msec [tl(3I) = 3.37, SE = 18.4,
P < .01] and pragmatic (573 vs. 622 msec) [tl(3I) =
3.47, SE = 14.3, p < .001] levels of the anomaly type
factor. As predicted, the effect does not approach sig
nificance in the structural anomalous case (610 vs.
611 msec). In the non-anomalous condition the context
effect attains or approaches significance only in the struc
tural (587 vs. 615 msec) [h(3I) = 1.92, SE = 14.4,
P < .05] and selection cases (570 vs. 593 msec) [tl(31)
= 1.5, SE = 15.2, p < .1]. The pronoun bias effect was
clearly not replicated in the pragmatic non-anomalous con
dition (592 vs. 600 msec).

Although neither is of any interest, there were two other
significant effects. There was a main effect of anomaly
type [F1(2,48) = 4.91, MSe = 2,616.7, P < .02] and
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Table 3
Judgment Data for Experiment 3

jects in the structural condition merely because the values
obtained with you subjects were already elevated.
Although it seems extremely unlikely that the pronoun bias
effect overrides the syntactic impediments appearing in
the structural condition, an unambiguous demonstration
of syntactic effects on the pronoun bias effect must await
further experimentation.

Anomaly Type

Structural
Pragmatic

Context

you they

Target: Is

57% 51%
38% 70%

Context
Effeet*

-6%
32%

DIs 0 Are

EXPERIMENT 3

the subject's narning time and the judgment response made at the
end of each trial. The subject was also given a feedback message
at the end of each trial showing response time. Subjects were in
structed to monitor this message and to try to keep the response
time values as low as possible. The experimenter monitored the
subject's spoken response and recorded any disfluencies or word
substitutions that appeared.

Results
The results of Experiment 3 are summarized in Figures

3 and 4 and Tables 3 and 4. The judgment data show a
clear replication of the pronoun bias effect in the face of
anomalous coreference relations, as well as an effect on
responses where are is the target. The naming data also
show the pronoun bias effect despite anomalous co
reference.

Judgment data. In judgments where is was the target,
there was a reliable anomaly type X context interaction
[Ft(l,12) = 117.34, MSe = .1823, P < .001; F2(1,46)

= 19.45, MSe = .7332, P < .001]. This indicates that
the increased frequency of "no" responses in the presence
of they in the pragmatic condition is reliably different from
the pattern seen with structural anomalies. In other terms,
a context effect on judgments parallel to the earlier nam
ing effects was observed in the presence of pragmatically
anomalous coreference relations. This conclusion is fur
ther supported by an analysis covering only the pragmatic
condition; thisshowed a reliable context effect [Ft(l, 12) =
43.03, MSe = .6979, p < .001; F2(1,23) = 31.08, MSe
= .6295, p < .00I]. The context effect in this condition
dominated the overall context effect in the is data, which
was also significant [Ft(1,12) = 10.03, MSe = .9740,
p < .01; F2(l,46) = 8.88, MSe = .7332, p < .(05).
In the by-subjects analysis there was also a significant
group x anomaly type X context interaction [Ft(3,12)
= 11.29, MSe = .1823, p < .001]. Examination of the
patterns in various groups reveals that the direction of the
context effect is uniform for all groups in the pragmatic
condition but varies in the structural condition.

The judgment results where are was the target showed
trends opposite those with is. Note that where the corefer
ence relation biases subjects toward the plural noun phrase

Target: Are

Structural 26% 27% I %
Pragmatic 49% 31% -18%

Note-The value in each cell shows the percentage of "no" responses
obtained in that condition. A "no" response indicates that the subject
did not find the target verb a suitable continuation of the preceding sen
tence fragment. Where the target verb was is, a large positive value
in the context effect column is indicative of the pronoun bias ef
fect. *These values were obtained by subtracting values in the you
column from corresponding values in the they column.

They

PRAGMATIC

YouThey

STRUCTURAL

You

90%

80%

"' 70%C
CIl
E

60%Cl

"":>..,
0 50%
Z

c:
40%CIl

u
iii...

30%

20%

Figure 3. Percentage of "no" responses to the question whether
the target verb made a good continuation of the sentence fragment,
Experiment 3. (The "no" responses are used to facilitate compari
son to naming-time results.)

Experiment 3, a partial replication of Experiment 2,
was intended to provide further evidence on the effects
discussed above and to overcome two limitations of the
earlier procedure. As noted above, at the end of each trial
subjects made a yes/no decision as to whether the target
word made a "good" continuation of the fragment they
had heard. The earlier procedure did not provide reliable
records of these judgment responses or of any disfluen
cies or errors subjects produced in speaking the target
word.

The predictions for the judgment results parallel those
for the corresponding conditions of Experiment 2; in con
ditions where naming responses to is were predicted to
slow, the frequency of "no" judgments should increase.
The naming predictions are unchanged.

Method
Materials and Design. The materials used were drawn from those

developed for Experiment 2, apart from minor amendments. The
fillers used were also derived from Experiment 2.

The replication eliminated the non-anomalous condition and the
selection cases. Thus the experiment was a 2 x 2 design involving
anomaly type (structural vs. pragmatic) and context (you vs. they).
There was also a between-subjects groups factor based on the four
materials sets. This design was used with is and are targets, which
will be treated separately.

Subjects and Procedure. Sixteen Ohio State University under
graduates participated in the experiment and each was paid $3.50.

The outline of the procedure was very much like Experiment 2
except that it was implemented on a computer, which recorded both
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Table 4
Naming-Time Data (in Milliseconds) for Experiment 3

Target: Are

Structural 469 472 3
Pragmatic 457 461 4

*These values were obtained by subtracting the values in the you column
from corresponding values in the they column.

Discussion
These results reaffirm the most important result of Ex

periment 2, the evidence that they can exert an influence
on the syntactic interpretation of a VERBing NOUNs ex
pression even when a coreference relation between these
expressions is implausible.

The judgment effects are much more robust than any
of the naming results. There is, however, an interesting
contrast between the judgment results of Experiment 3
and the naming-time results of Experiments 1 through 3.
None of the naming-time analyses show that they, rela
tive to you, significantly facilitates naming responses to
are. However, they in context does increase the judged
acceptabilityof are, although this effect is relatively small.

These results also show that the materials used in the
structural conditions in both Experiments 2 and 3 did not
function as intended. Subjects find is relatively unaccept
able even with you in context. Thus, there appears to be
little latitude for the introduction of they to make this tar
get form less acceptable.

Although the results of Experiment 3 considerably
strengthen those of Experiment 2, they do not rule out
the possibility that they are dependent upon peculiarities
of the procedures or materials used here. Subsequent
studies (Cowart, 1986a, 1986b), although preliminary,
suggest that the pronoun bias effect occurs in further con
texts and is demonstrable with quite different experimental
procedures.

reading of the ambiguous expression, the plural verb
form, are, should be more acceptable as the target.

This is what happened in the pragmatic condition. In
particular, they in context made are targets more accept
able (reduced "no" judgments), even though the corefer
ence relation was pragmatically odd. (Recall that only the
anomalous versions of the materials of Experiment 2 were
used here.) The contrasting patterns on the structural and
pragmatic levels of the anomaly type factor were reflected
in a significant interaction between anomaly type and con
text (you vs. they) [FI (1,12) = 10.34, MSe = .4896,
P < .01; F2(1,46) = 5.36, MSe = .6295,p < .05]. The
context effect was also significant in an analysis confined
to the pragmatic condition [FI (1,12) = 11.56, MSe =
.7813, P < .01; F2(1,23) = 7.92, MSe = .7600,
P < .01]. The results within the pragmatic condition were
also reflected in a main effect of context across all the
are data [FI (1,12) = 6.51, MSe = .6146, p < .05;
F2(1,46) = 4.24, MSe = .6295, p < .05]. There was
also a main effect of anomaly type in the by-subjects data
[FI (1,12) = 15.13, MSe = .6979, p < .005].

Naming-time data. As in Experiment 2, the analysis
of the are naming-time data revealed no significant main
effects or interactions. This analysis will, as before, be
limited to the results where is was the target.

Although the contrast betweeen the naming-time results
with is in the two anomaly type conditions appears to be
dramatic in Figure 4, the anomaly type x context inter
action was not significant [FI (1,12) = 3.91, n.s.; Fil,46)
= 2.06, n.s.]. The context effect, however, was reliable
when the analysis was confined to the pragmatic condi
tion [FI(1, 12) = 8.94, MSe = 696.23, p < .02; Fit ,23)
= 4.88, MSe = 2162, P < .05]. The subjects analysis
also showed a significant main effect of anomaly type
[FI (l ,12) = 5.75, MSe = 887, p < .05].

Despite the fact that responses in the naming task were
quite rapid, errors were too rare to permit meaningful
analysis, occurring on about 0.5% of the experimental
trials.

Context

Anomaly Type you they

Target: Is
Structural 494 492
Pragmatic 461 489

Context
Effect*

-2
28

Figure 4. Naming times (in milliseconds) for Experiment 3.
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GENERAL DISCUSSION

In overview, the principal results of the experiments
reported above support two theoretically important con
clusions. First, there are circumstances in which the
presence of a pronoun in prior context can influence the
syntactic analysis assigned to a following structurally am
biguous constituent. This results in the pronoun bias ef
fect observed in the series of experiments reported here.
Second, even though a coreference relation seems to be
central to the pronoun bias effect, it is not sensitive to
selectionalor pragmatic influences that are otherwise com
monly involved in matters of reference. Specifically, the
coreference relation is assigned even when the resulting
interpretation is bizarre.
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The most straightforward account of these results seems
to be one that distinguishes between two kinds of
reference-related mechanisms, one class that has access
to interpretive information and another that does not. This
approach is developed in more detail below.

The results reported here are incompatible with inter
active theories of the sort proposed by Tyler and Marslen
Wilson (1977) and Marslen-Wilson and Tyler (1980a,
1980b). Such theories predict that semantic and pragmatic
influences on the selection of antecedents will be more
or less integral with structural influences.

Although Forster's (1979) modular account of syntac
tic processing did not directly address the issue of syn
tactically determined pronominal reference, the results of
these studies can be easily accommodated within the
general framework of his theory. What is required is sim
ply that the processes that assign the coreference relation
underlying the pronoun bias effect be viewed as an ex
tension to Forster's syntactic processor. The relevant ef
fects can then be obtained by further assuming that the
syntactic processor can resolve syntactic ambiguities as
long as the information used to guide the decision is it
self structural. This interpretation is compatible with For
ster's general view, because his model incorporates what
Fodor (1983) would term an "informationally encapsu
lated" syntactic processing mechanism; the mechanism
is assumed to have access only to a body of specifically
structural information and not to much other information
that is otherwise relevant to the analysis and interpreta
tion of utterances.

A more detailed account of the results reported here
can be built around two central claims: (1) there are two
kinds of processes involved in comprehending reference
relations, structurally oriented processes and interpretively
oriented processes, and (2) information can flow from
structurally oriented processes to interpretively oriented
processes, but not vice versa. Note that this claim is log
ical, not temporal; it says nothing about when each
process, relative to the other, begins to work on incom
ing material.

The essential content of the model resides in the dis
tinction between structurally oriented and interpretively
oriented processes. Unfortunately, the existing literature,
together with the present work, imposes only weak con
straints on any such distinction. Nevertheless, there seem
to be three dimensions along which it may be useful to
distinguish these processes: (1) the kind of representation
of the incoming utterance over which the processes are
defined, (2) the means by which pronouns are differen
tiated from one another, and (3) the character of the re
lations the processes establish. Structural reference
processes can be defined over a representation that cap
tures the kinds of properties and relations expressed by
some form of phrase marker in linguistic theory. That is,
they require representations that specify which lexical
items are involved and what their grammatical categories
are, as well as how the lexical constituents are assembled
into phrasal constituents and what nesting relations there

may be among phrasal constituents. Various relations are
definable over such structures.

Many processing studies suggest mechanisms that treat
pronouns differently according to the context, often the
semantic context, in which each occurs. This suggests the
second respect in which structurally and interpretively
oriented reference processes might be distinguished. The
pronoun effects reported here could be implemented by
a process that ignores context and differentiates pronouns
only according to morphologically realized parameters
such as case, gender, number, and so forth.

Finally, McKoon and Ratcliff (1980) and Dell,
McKoon, and Ratcliff (1983) found evidence that
anaphoric expressions activate not only their antecedents
but also other material in the same clause as the antece
dent. This suggests a high degree of integration; infor
mation derived from one constituent seems to be extended
via semantic and discourse relations to others that are in
terpretively linked to the first. Such power is not needed
to implement the pronoun bias effect. For these purposes,
it is sufficient if the structural reference processes merely
add a pointer or index to the representation of the anaphor
indicating which constituent serves as its antecedent.

Thus, there seem to be three ways in which the minimal
resources required to implement the pronoun bias effect
differ from those suggested by previous work on
anaphoric processes. An adequate mechanism could
(1) operate on syntactic representations, (2) recognize
only lexically, morphologically, or structurally explicit
distinctions, and (3) link, but not integrate, coreferential
expressions.

The proposed structural reference processes are essen
tially syntactic. The real-time procedures the model im
plies are ones in which structural reference processes
select candidate antecedents for certain pronouns. The
syntactic system chooses among alternative syntactic anal
yses when it can do so according to criteria defined over
syntactic representations. It is directly influenced by
coreference assignments made by structural reference
processes because they inhabit essentially the same
representational domain as do general syntactic processes.
The suggested reference relations are passed to the dis
course processes, and these processes evaluate them (and
sometimes alter them) in the light of the much richer in
formation available in their domain.

Although syntactic representations provide enough in
formation to implement the pronoun bias effect, they seem
unable to support many of the anaphoric phenomena re
vealed by previous research. The general thrust of many
experimental studies of reference processing has been that
listeners rely upon their general knowledge of the world,
among other things, to select pronoun antecedents. Among
the particular factors suggested are "implicit causality"
(Caramazza, Grober, Garvey, & Yates, 1977; Ehrlich,
1980; Garvey & Caramazza, 1974; Garvey, Caramazza,
& Yates, 1974), relative plausibilityof alternative corefer
ence assignments (Hirst & Brill, 1980), and "semantic
distance" (Garrod & Sanford, 1977). A somewhat more
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explicit proposed influence is the parallel function strategy
suggested by Grober, Beardsley, and Caramazza (1978).
Marslen-Wilson and Tyler (1980b) provided evidence of
very rapid use of plausibility in naming pronouns
presented in sentence context. Evidence cited by Clark
and Marshall (1981) suggests that very complex reason
ing processes exploiting knowledge about the domain of
discourse and about the speaker are involved in the anal
ysis of definite reference. Murphy (1984) argued specif
ically that syntactic representations are too impoverished
to account for the phenomena he described, and that some
thing like a discourse model must be invoked.

By contrast, Corbett and Chang (1983) reported on a
series of experiments using a probe-latency paradigm that
seems to lead toward a model bearing a family resem
blance to the one proposed here. They argued that their
results support a multiple-access theory of antecedent
selection in which the subject is assumed to access all
potential antecedents of a pronoun, regardless of the con
text in which the pronoun occurs. This result seems to
favor a two-stage theory of anaphora resolution of the sort
that might be suggested by modular theories of language
comprehension. Matthews (1986) demonstrated a purely
syntactic variable, depth of embedding, affecting prefer
ence for coreference.

The work reported here is also related to that of Town
send and Bever (1982). They, too, advocated a differen
tiated account of the language comprehension system, but
one that stresses limitations on interactions that arise from
the kinds of representations the system computes. Their
research also addressed the claims of Tyler and Marslen
Wilson (1977), but they manipulated other aspects of the
materials. They found that explicit morphological mark
ing of the number property of the initial subordinate clause
and the semantic character of the conjunction introduc
ing that clause, among other things, were relevant to the
subject's selection of an interpretation of the VERBing
NOUNs expression. The effects demonstrated in the
present study were achieved despite our having used the
widest possible variety of subordinating conjunctions. The
morphological bias Townsend and Bever detected also
cannot explain the results obtained here; in all cases, the
control for they was morphologically and syntactically
plural.

The account of the structural reference processes out
lined above leads to many further questions. For exam
ple, it seems reasonable to expect a noun phrase lying
across a sentence boundary to the left of they to eliminate
the pronoun effect if it is taken as the antecedent of the
pronoun. However, the proposed syntactic account of the
pronoun effect suggests that antecedents ahead of the cur
rent sentence will be irrelevant to the pronoun bias effect
on the assumption that the maximal domain of a syntac
tic process is a single sentence. (See Cowart, 1986a, for
a preliminary report on relevant research.) Other ques
tions concern the relevance of the structural reference

processes to singular, third-person pronouns such as he,
she, and it, as well as the role of the processes underly
ing the pronoun bias effect in the typical case in which
the antecedent precedes the pronoun.

To conclude, the work reported here demonstrates that
there are circumstances in which the presence of the
pronoun they can exert an influence on the syntactic anal
ysis of a following ambiguous expression. The mecha
nism involved seems to respect syntactic constraints on
coreference, but not semantic or pragmatic constraints.
Thus it seems that this effect is a manifestation of a
reference-assigning mechanism that (1) operates within
the syntactic processing system and (2) exploits only the
kinds of information present there.
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APPENDIX A
Materials for Experiment 1

The VERBing NOUNs expressions for the first 28 items are
drawn from the materials used by Tyler and Marslen-Wilson
(1977). Each item is shown in its control version. The ex
perimental version is derived from this form by replacing the
subject of the initial subordinate clause with they.

I. As the birds soar gracefully above the field, flying kites ...
2. When the men use a machine to do the work, drying

clothes ...
3. If the newlyweds want to take a cheap vacation, visiting

relatives ...
4. Since the animals seem obedient and docile, riding horses ...

5. When the entertainers don't feel like putting on a show,
amusing people ...

6. Although the runners must rely on a dedicated coach, train
ing athletes ...

7. Since the donuts don't look very appetizing, frying eggs ...

8. Even though the daisies can often become quite attractive,
growing flowers ...

9. Since the predators benefit from newly enacted conserva
tion laws, hunting eagles ...

10. While the boxes usually come with several internal parti
tions, packing cases ...

II. If the engines can handle the intense competition, racing
cars ...

12. Since the officials presume that basic needs are not being
met, starving children ...

13. Although the vegetables don't take up so very much time,
cooking apples ...

14. Even though the captains need to rely on well-trained crews,
sailing ships ...

IS. Because the evaluators may appear unexpectedly during the
meeting, folding chairs ...

16. As long as the birds stay reasonably close to the nest, breed
ing pigeons ...

17. When the results fall into a familiar pattern, playing cards ...
18. If the beginners try to thread too small a needle, shaking

hands ...
19. When the wheels get stuck in very deep winter snow, mov

ing cars ...
20. Because the poems usually require careful pronunciation,

rhyming words ...
21. Although the fires do enormous ecological damage, burn

ing trees ...
22. Since the fragments sometimes cut people standing nearby,

breaking glasses ...
23. Since the noise can become extremely irritating, ringing

bells ...
24. Because the saws contribute most of the noise in the car

pentry shop, cutting boards ...
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APPENDIX A (Continued)

25. Since the runoff can provide a valuable supply of cold water,
melting glaciers ...

26. When the passengers arrive at better-designed airports, land
ing planes ...

27. Since the colors affect the entire appearance of a living room,
moving pictures ...

28. Although the toys once brought endless amusement to chil
dren, spinning tops ...

29. Supposing that the cats won't do any very serious harm,
battling lions ...

30. Whether the customers mean to or just can't do otherwise,
hurrying people ...

31. Unless the ideas amount to a definite proposal, inviting sug
gestions ...

32. Once the coins start to make any kind of noise, jangling
keys ...

33. Because the clerks sometimes behave very offensively,
jostling shoppers ...

34. That the newborn lack teeth presents no major problem,
nursing infants ...

35. Except that the trainers must deal with an enormous amount
of mud, bathing elephants ...

36. Except that the potatoes may get very hot too quickly, boil
ing vegetables ...

37. Although the coaches imply that few schools can maintain
a long winning streak, losing games ...

38. For all the fear the sounds provoke on typical occasions,
clanking chains ...

39. Because the freshman may overburden existing facilities,
enrolling students ...

40. Before the situation gets completely out of control, nagging
adolescents ...

APPENDIX B
Criteria for Materials Construction

In some cases minor divergences from these criteria were ac
cepted where this did not seem to threaten the interpretability
of the experiment.

For VERBing NOUNs expressions (i.e., the ambiguous ex
pressions) :

1. Each expression should be ambiguous with stress on the noun.
2. The stem verb in each expression should fit into both the fol

lowing frames:
a. the NOUNs are VERBing
b. somebody is VERBing the NOUNs

3. Each VERBing NOUNs expression should be unique. Fur
thermore, there should be no repetition of any of the con
stituent participial forms or nouns.

For all sentence fragments:

4. Neither of the alternating verb phrases (cf. savemoneyvs.
believe that in item 1 under "Structural Cases" in Appen
dix C) should exhibit any associative or pragmatic relation
to the VERBing NOUNs expression.

APPENDIX B (Continued)

5. On the gerundive nominal interpretation of each VERBing
NOUNs expression (e.g.,jor Johnto bejlying kites.. .), the
fragment should not be odd with they taken as the implicit
subject of the gerundive nominal itself.

6. For all structural cases and for the non-anomalous selection
and pragmatic cases, when the VERBing NOUNs expres
sion is taken as a plural noun phrase, it must be usable as
the subject of the item whether is or are is the probe verb.

Criteria bearing on only some fragments:

7. In the structural cases, there should be no repetitions of the
verbs used in the anomalous cases.

8. Except in the structural cases, no plural noun phrase should
appear between the alternating verb position (e.g., the posi
tion of useand eat in item 1 under" Selection Cases" in Ap
pendix C) and the VERBing NOUNs expression.

APPENDIX C
Materials for Experiment 2

Each item in the materials listed below represents a set of four
sentence fragments. Each item is shown with they as its sub
ject. This pronoun alternated with the control form you. This
alternation was crossed by an alternation between the two ex
pressions within slashes in the verb phrase of the initial subor
dinate clause in each fragment. The first expression implements
the non-anomalous condition and the second the anomalous con
dition.

Structural Cases

1. If they want to /save money/ believe that/visiting uncles ...
2. Granting that they often /feel insecure/pretend that/ starv

ing workers ...

3. Though they seem to /require clarification/imply that/
demanding tests ...

4. Once they begin to /consider details/accept that/ prosecut
ing officials ...

5. So long as they sometimes /move suddenly/expectthat! feed
ing infants ...

6. Providing they intend to /avoid trouble/agree that/ pleas
ing associates ...

7. However much they may want to /express annoyance/assume
that/ pestering children ...

8. Considering that they often want to /avoid scenes/proclaim
that/ parting friends ...

9. Supposing that they like to /frighten children/hope that/
battling lions ...

10. Just because they frequently /reduce costs/require that! boil
ing vegetables ...

11. Granting that they like to /speak plainly/think that/ worry
ing mothers ...

12. Even though they sometimes /work quietly/anticipate that/
investigating officers ...

13. While they may /interest passersby/declare that/ moving
displays ...

14. Now that they occasionally /live alone/insist that/ admiring
grandparents ...
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APPENDIX C (Continued)

15. Because in some instances they may /do anything/claim that/
jostling shoppers ...

16. Whenever they might /doubt something/deny that/ in
criminating witnesses ...

17. In that they might seem to /encourage disorder/suggest that/
developing ideas ...

18. If they sometimes strive to /satisfy expectations/find that/
accommodating people ...

19. Although most times they won't want to /cause trouble/pro
pose that/ assisting coaches ...

20. Supposing they sometimes /regret misbehavior/say thatl lov
ing fathers ...

21. In that they occasionally /seem uncertain/hint that/ shaking
hands ...

22. While they often /fear losses/state that/ prodding salesmen ...

23. Often when they /begin play/predict that/ deceiving op
ponents ...

24. Except that they may /fear retaliation/discover that/ threaten
ing strangers ...

Selection Cases

1. Even though they /use/eat/ very little oil, frying eggs ...

2. Just because they /make/expect/ a lot of scary noise in the
dungeon, rattling chains ...

3. Admitting that they rarely /disturb/observe/ the rule of quiet
in the library, turning pages ...

4. Whatever they may /reveal/believe/ about personal wealth,
accumulating investments ...

5. Except that they /need/prefer/ relatively little spice, cook
ing apples ...

6. Providing that they /start/speakl from reliable information,
narrowing differences ...

7. Because they may /encourage/dislike/ an atmosphere of
genuine excitement, challenging ideas ...

8. Even though they /seernlhope/ to benefit directly, growing
flowers ...

9. As they /sail/stroll/ in the afternoon sun, flying kites ...

10. Whenever they /appear/sing/ during the procession, parading
horses ...

11. Whether or not they may /demonstrate/conceive/ an impor
tant concept, spinning tops ...

12. When they /encourage/anticipate/ confusion among the
general public, changing laws ...

13. Since they /require/drink/ lots of water, melting glaciers ...

14. Seeing that they /aggravate/respectl my Uncle George, ring
ing buzzers ...

15. In that they rarely /improve/manufacture/ a high quality
product, warping boards ...

16. Unless they /attack! shout/ quite vigorously, overpowering
animals ...

17. Assuming that they don't /approach/talk! before Harry
makes his move, charging bears ...

18. If they can /provide/describe/ an ample source of food,
breeding pigeons ...

19. Although they may /go/ache/ from dawn to dusk during the
harvest, working tractors ...

20. While they should /detect/report/ any possible disturbance,
watching dogs ...

21. Even though they may /work/gossip/ throughout every shift
at the factory, operating machines ...

22. Now that they /benefit from/disagree with/ the expansion
of the conservation program, hunting eagles ...

23. Considering that they /need/enjoy/ the improvements in ac
celeration, passing trucks ...

24. While they may /irritate/like/ everybody in town, clanking
bells ...

Pragmatic Cases

1. Once they begin /making/suppressing/ any sort of noise,
jangling keys ...

2. Whenever they /smile/lecture/ during the procedure, charm
ing babies ...

3. Since they often /add/pulsate/ to the sound of the music,
popping corks ...

4. Because they /emphasize/analyze/ every figure of speech,
rhyming phrases ...

5. Supposing they will /insult/arrest/ some of the witnesses,
burning witches ...

6. However little they /wiggle/chirp/ when the sun comes up,
waking kittens ...

7. Although they may /greetlbaptize/ each new member of the
team, training athletes ...

8. Whereas they often /replace/enclose/ the actual gold bars
in some bank vault, circulating coins ...

9. Sometimes when they /step/leap/ right into the water, bathing
elephants ...

10. Presuming that they continuously /Iose/absorb/ water dur
ing the process, drying clothes ...

11. As long as they /talk/complain/ all of the time, entertain
ing guests ...

12. Considering that they /rehearse/direct/ each overture with
great care, leading orchestras ...

13. When they /respond/hold/ to the flight controls, landing
planes ...

14. Whereas they /move/grow/ rapidly in times like these,
decreasing expenditures ...

15. However much they may /resist/bend/ when the pressure
increases, breaking glasses ...

16. Given that they /jangle/calrnl most people's nerves, irritat
ing adolescents ...

17. When they /describe/grow/ long white beards, amusing
boys ...

18. Unless they /interest/repel/ every member of the commit
tee, inviting suggestions ...

19. Since they usually /avoid/attack/ major enemy positions,
withdrawing troops ...

20. Whether or not they /go/stroll/ near to the cash register,
hurrying clerks ...

21. Unless they /laugh/grouch/ all the time, enchanting
youngsters ...
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22. Assuming that they don't Ishake/twistl the shift levers out
of position, racing cars ...

23. Because they /consider/gradel certain assignments very
rigorously, enrolling students ...

24. Unless they laccept/denyl the existence of God, teaching
nuns ...

(Manuscript received February 25, 1986;
revision accepted for publication October 11, 1986.)


