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Regression-contingent analyses:
A reply to Altmann
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We discuss three points from Altmann's (this issue) reply to our comment on the use of the
regression contingent analysis. First, we again argue that the Altmann, Garnham, and Dennis
(1992) paper leaves the impression that eye movements are a necessary index of readers being
garden pathed. Second, we acknowledge that differences among previously published studies deal­
ing with parsing strategies are as likely to be due to structural differences in the stimuli as they
are to memory span differences or different reading strategies. Third, we argue that researchers
should examine a large number of possible dependent measures that are obtainable from the
eye movement record.

Altmann (1994) has responded to our comment (Rayner
& Sereno, 1994) on the use of the regression-contingent
analysis introduced by Altmann, Garnham, and Dennis
(1992) by making a number of points. Among his points
are the following: (1) Syntactic garden paths do not nec­
essarily result in regressive eye movements. (2) The dif­
ferences between Rayner, Garrod, and Perfetti's (1992)
and Altmann et al. 's (1992) studies are due to structural
differences in the stimuli. (3) The regression contingent
analysis is generalizable and helps alleviate certain ar­
tifacts inherent in using milliseconds per character as a
measure of processing time. Altmann makes some other
points with which we either agree or for which we have
decided that no reply is necessary.

Point 1. Altmann (1994) provides two quotes which in­
dicate that he and his colleagues do not equate regressions
and garden paths. Our response is that providing these
quotes is unnecessary, since we acknowledged that they
were aware that they should not be equated. Altmann also
notes a number of times that we incorrectly ascribed to
him and his colleagues the assumption that the two are
equated. What we said was that' 'they seem to be assum­
ing that syntactic garden paths must result in regressive
eye movements." This quote is then followed by a foot­
note explicitly noting that Altmann et al. (1992) acknowl­
edge that regressions and garden paths are not to be
equated, but that we believe their article conveys that im­
pression to the reader. Consider, for example, the fol­
lowing quotes from Altmann et al. 's (1992) paper: "the
regression-contingent measure enabled us to locate all
garden path effects in only a small proportion of trials"
(p. 685); "the discrepancy between the reading time and
regression data suggests that the regression data reflect
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a minority of occasions on which subjects garden path"
(p. 694); "reading times on trials in which a regression
does occur (that is, reading times prior to a regression)
may reflect the processing complexities of a garden path' ,
(p. 696). Since Altmann et al. (1992) make the point in
the first quote that the small percentage of trials refers
to cases in which readers regress, we think it likely that
many readers might infer that Altmann et al, (1992) equate
the two. When one combines quotes such as these with
the quote that we previously provided in our original com­
ment (that noncontingent first-pass reading times can hide
the disambiguating effects of certain variables), it seems
even more likely that naive readers could conclude from
Altmann et al, 's (1992) article that garden paths are
equated with regressions.

Obviously, it would be fruitless for us or for Altmann
to continue to provide quotes out of context. Our point
was and always has been that Altmann et al.'s (1992)
paper leaves the impression that regressions are a neces­
sary index of readers' being garden pathed. We invite in­
terested readers to read Altmann et al, 's (1992) paper and
draw their own conclusions. The nature of the current ex­
change between us and Altmann has clarified the issues
and should leave no ambiguity: the regression-contingent
analysis is a potentially important tool to use, but regres­
sions are not to be equated with garden paths.

Point 2. In his reply, Altmann (1994) suggests that the
reasons for the disparities between Rayner et al. 's (1992)
and Altmann et al.'s (1992) papers derive from structural
differences in the target sentences (or in the context in
which the sentences occur) and not from different read­
ing strategies employed in the two studies or memory span
differences between readers. A careful reading of our re­
ply to Altmann et al. (1992) should make it clear that we
agree that structural differences may well be the cause
of the different pattern of results. Indeed, the thrust of
the final conclusions in both Britt, Perfetti, Garrod, and
Rayner's (1992) and Rayner et al, 's (1992) papers is that
the extent to which context can influence initial parsing
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decisions may depend critically on the structural charac­
teristics of the sentence types used in a given study. Alt­
mann also suggests that it would have been more appropri­
ate to reexamine Britt et al. ' s data than to reexamine
Rayner et al.'s (1992) data (see his note 4). There is a
simple reason why we did not do so: there were too few
regressions in Britt et al.'s study to justify a regression­
contingent analysis. Altmann (1994) himself uses the same
logic with regard to data from Altmann, Garnham, and
Henstra (1994).

To summarize, we are content with the notion that dis­
parities among various published studies dealing with
parsing strategies are as likely to be due to structural dif­
ferences in stimuli as they are to different reading strate­
gies or to memory span differences. Presently, the reasons
for the differences remain uncertain, as we suggested in
our original comment.

Point 3. Altmann (1994) cleverly attempts to tum the
tables on us a bit by suggesting that our finding that the
garden path effect in Rayner et al. 's (1992) study got
stronger when regressions were eliminated is consistent
with data reported by Altmann et al. (1992). In particular,
he notes that in the null context conditions of Altmann
et al.'s (1992) studies when trials including regressions
were eliminated from the data analysis, the garden path
effect was stronger. He thus equates his null context con­
ditions with the biasing context conditions used by Rayner
et al. (1992) on the basis that the latter's contexts con­
tained just one referent for the head of the noun phrase.
Altmann (1994) has argued that such contexts need to be
contrasted with others containing more than one referent
in order best to assess contextual influences on initial pars­
ing strategies. I

This issue was addressed in Rayner et al.'s (1992) ar­
ticle, and here we simply repeat that it is not obvious that
Altmann (1994) is correct in his assertion that more than
one referent is needed in the context (cf., e.g., Clifton
& Ferreira, 1989). The more critical issue is whether the
regression-contingent analysis can be a useful measure to
adopt in conjunction with analyses of first-pass reading
times. Here, we largely agree with Altmann's (1994) ar­
guments concerning potential problems with the first-pass
reading time measure. Indeed, as he notes, some of the
points were originally made by us (Rayner, Sereno,
Morris, Schmauder, & Clifton, 1989) and some are based
in part on comments that we made in our review of his
reply. However, some of the most important points are
original to him. For some time now, we (see Rayner
et al., 1989) have argued that researchers should exam­
ine a large number of possible dependent measures that
are obtainable from the eye movement record. We also
agree with the final two sentences of Altmann's (1994)
reply to us with regard to eye movement studies. But we

obviously think that examination of the eye movement
record is perhaps the best way to investigate on-line pro­
cesses in reading.

In summary, we hope that the exchange between Alt­
mann and ourselves clarifies our positions. It seems that
we agree that the regression-contingent analysis is a tool
that can be used to accumulate additional data when one
is examining initial parsing strategies. It may also be use­
ful in the examination of issues about reading compre­
hension in general. But, in the case of parsing, its use
should not be seen as being consistent with the notion that
regressions and garden paths go hand in hand. It should
now be clear that we and Altmann are in agreement on
this point.
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NOTE

1. Altmann et al. (1992) did provide two referents in both their
complement-supporting conteKts (e.g., a man and a woman) and their
relative-supporting contexts (e.g., two women). (See Table 1 in Alt­
mann et aI., 1992, for an example set of stimuli.) In both cases, one
of the referents is typically mentioned as the direct object of a verb that
is later used in the complement or relative clause of the target sentence.
However, in the target sentences, only the relative target sentence (non­
minimal attachment) preserves the relationship between the referent and
the old (given) information. In the complement target sentence (mini­
mal attachment), the relationship between the referent and the old in­
formation is disrupted in that a new entity becomes the object of the
verb of the complement clause. Thus, it is not clear whether the differ­
ences between Rayner et al. 's (1992) and Altmann et al. 's (1992) studies
are due to the number of referents or to other properties of the materials.
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