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Sentence conprehension 1s like riding a bicycle—a feat far
easli er perforned than described. Understandably, nobst psycho-
linguistic attenpts to characterize the conprehensi on process
have resorted to sinplification. I|f-—+he tacit approach seens
to be—we can i1solate for experinental |nvestigation the nost
basi ¢ conponents of conprehension, then on the basis of what we
learn we can construct at |east an outline nodel of the process;
after all, any nodel can always be enri ched.

This paper 1s an attenpt at enrichnment of the basic nodel.
Iln fact, It 1s nore than that, since It wll| argue that even the
nost basic nodel of auditory sentence conprehensi on nmust | ncor-
porate nore than the mninmal elenents to which nmany descri ptions
nave hitherto been confined. Take for exanple the foll ow ng
enuneration of the conponents of a sentence conprehension nodel:

The li1stener nmust recognize the appropriate set of words
In the flow of speech directed at him This wll re-
quire himto find a natch between sone Internal repre-
sentation of the way each word sounds and properties
of the incomng Iinfornmation about the speech waveform
Ohnce a word Is recogni zed, 1ts neani ngs nust be re-
trieved. |If there are several such neani ngs, the one
appropriate to the current context nust be sel ected
and conbined wth the neanings of other words in order
to forman interpretation of the entire sentence.

Wher ever the appropriate manner of conbi nation de-
pends upon syntactic properties of the sentence, such
as word order or the groupings of words into phrases,
these syntactic properties nust be determned and put
to use. (Wanner, 1973, pp. 166-167)

Sent ence conprehension consists according to this account of
three stages-—+dentification of word boundaries, |exical | ook-up,
and perception of syntactic structure, or parsing. No argunent
can be raised wth the 1 nclusion of these conponents In the
nodel. However, 1t wll be suggested that these three stages do
not suffice to characterise conpletely the process of sentence
understandi ng. Take for exanple the sentence

(1) Cassandra iIs a real geni us.
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Thi s sentence may be spoken in a tone of reverence and admr a-
tion, I1n wihich case it expresses praise of Cassandra. But It
nay al so be spoken in a quite different manner, wth what 1S
known as an ironic Intonation contour (nasalized, wth heavy
stress on certain words). In this case It I1s far from express-
Ing praise of Cassandra: quite the reverse. lronic Intonation
has the effect of producing a conveyed nmeaning which 1s the con-
verse of the literal neaning (Qutler, 1974); and there Is no
doubt that a |listener woul d apprehend this conveyed neani ng, not
the literal nmeaning, of such an utterance; that Is, he would com
prehend that the speaker Iintended to say that Cassandra was any-
thing but a genius. It 1s difficult to see how this fact about
sent ence conprehension can be enconpassed by a nodel which In-
cludes only the operations of word i1dentification, |exical
| ook-up, and parsi ng.

SSmlarly, suppose (2) to be spoken in such a way that the
prinary stress of the sentence falls on "above":

(2) The above sentence was ironically I ntended.

While the proposition expressed by the sentence can be retrieved
by the three basic operations |listed, an extra di nension has
been added which they would not retrieve-—+the inplication that
sone unspecified other sentence (or sentences) was not ironically
Intended. I|f, on the other hand, the word "intended" recelves
the primary stress, the inplication changes: the reader wll no
doubt agree that (2) now suggests that the Intention was not
reali zed. Such variations are called changes I1n the focus of a
sentence; It Is surely the case that 1 nplications of the kind
they express, like intonationally signalled irony, are conputed
when a sentence |like (2) 1s heard.

The follow ng pages contain sone specific suggestions about
the manner 1 n which the basic parsing-plus-I|exical -1 ook-up nodel
of sentence conprehension needs to be enriched. One suggestion
Wil be the inclusion of a processing stage subsequent to the
establishnent of the literal neaning of a sentence in which this
neaning nay be revised. This stage wll be called stage B
accordingly, "stage A conprehension” wll refer to the construc-
tion of a sentence's literal Interpretation. Mst of stage A
conprehension 1s acconplished before the utterance has been com
pl et ed.

Maki ng Use of Prosody

It wll not have escaped the reader's notice that both
ironic intent and focus Information are intimately bound up wth
the prosodic, or suprasegnental, structure of a sentence:. 1rony
can be signalled by nasalization, exaggeratedly slow speaking
rate, very heavy stress, or all of these, while the focus of a
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sentence In general corresponds to the location of the main sen-
tence stress. |n order to examne how t hese phenonena m ght be
registered In sentence processing, then, let us consider the
suprasegnment al aspects of speech.

These consist, 1t 1s generally agreed, of variations in
pitch, stress and timng relations. Pitch variation 1s usually
arbitrarily defined as variation in the fundanental frequency of
a signal; the other two di neni sons, however, are not so easily
circunscribed. Timng, for exanple, Is certainly expressed In
the relative durations of the various segnents of the speech
wave;, but silent intervals that can occur between segnents al so
play a role In determning the rhythmc pattern that I1s an 1m
portant aspect of a sentence's timng. Stress, again, 1S a per-
ceptual feature which Is nanifested acoustically by an extrenely
conplex Interaction between all suprasegnental aspects of the
utterance, not to nention segnental factors as well; vowel quali -
ty (formant structure) Is a segnental phenonenon, but vowel re-
duction, nanely a shift in formant frequency from the sounds
which fall In the outer portions ol the vowel quadrant towards
those of the center (/ /, schwa), Is a phenonenon determ ned by
stress |level In many | anguages. (For a conprehensive descri p-
tion of the nature of suprasegnental phenonena see Lehiste, 1970).

Sone evidence that suprasegnental factors play an I nportant
role 1n stage A conprehension of a spoken sentence has recently
been collected fromstudi es using the phonene-nonitoring tech-
niqgue. This Is a task In which subjects are asked to understand
a sentence and at the sane tine to listen wthin it for the
occurrence of a specified word-initial target sound, and to press
a button when they hear a word beginning wth this sound. Re-
action tine (RT) to the target phonene in this task, It Is argued,
Is directly related to the difficulty of processing the sentence
at the tine when the target phonene occurs-—RIs are | engthened,
for exanple, by the occurrence inmediately prior to the target-
bearing 1temof a |low frequency word (Foss, 1969) or of an
anbi guous 1tem (Foss, 1970).

It was noticed In certaln phonenme-nonitoring studi es that
RTs were faster when the target-bearing itemitself was an "open
class" 1tem (noun or verb) than when it was a "cl osed cl ass”
Item (for exanple, a preposition or conjunction). It Is general-
ly the case that open class words carry a higher |evel of sen-
tence stress than do closed class words. Accordingly, CQutler
and Foss (in press) neasured RIs to targets on open and cl osed
class 1tens while mani pulating stress | evel of the target-
bearing 1temindependently. They found that RIs were signifi-
cantly faster to targets on stressed Itens, Irrespective of
word cl ass, whereas renoval of the stress differences between
open and closed class itens also renoved the RT difference be-
tween them

It mght be argued that this result bears no great | nport,
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since there are notable acoustic differences between stressed
and unstressed words. Stressed words are in the main |onger iIn
duration and higher in pitch than unstressed words, and their
anpl 1tude 1s sonewhat greater; unstressed words, noreover,
generally undergo vowel reduction. Thus one mght wsh to ex-
plain the CQutler and Foss result Iin terns of acoustic advantages
of stressed 1tens.: heightened intelligibility facilitates I den-
tification of the phonenes, and location of a natch for the
phonemc string in the nental |exicon, thus allow ng faster
ldentification of the target phonene in the required word-initi al
posi tion.

That this 1s not the whole story, however, 1Is denonstrated
by a further experinent (reported in Cutler, 1975). In this study
a nunber of sentences were recorded In two Intonation versions,
Wwth the target-bearing 1tem of each sentence receiving high
stress In one version and low stress In the other. Thus In (3),
In which the target phonene is /d/, the target-bearing Item
"dirt" receives high stress in (3a) and reduced stress in (3b):

(3) a. She nmanaged to renove the dirt fromthe rug,
but not the berry stains.

b. She nmanaged to renove the dirt fromthe rug,
but not fromtheir clothes.

The stress assigned to the target Itemwas determ ned, as can be
seen from these exanples, by varying the endings of the sen-
tences to mani pulate what 1s commonly called contrastive stress
(Bolinger, 1961). The point at which the two versions of each
sentence vary, however, occurs sufficiently later than the tar-
get for the response button to have been pressed by the tine
that part of the sentence Is heard by the subject.

In addition to these tw versions of each sentence, a third
version, spoken in as neutral a tone as possible, was recorded.
In this third version the stress |evel of the target I1temwas
Il nternedi ate, falling between the high- and | owstress versions.
The actual target-bearing words were then renoved from the highl-
and | owstress versions of each sentence by tape-splicing, and
replaced by i1dentical copies of the sane target-bearing item
taken fromthe Internedi ate-stress version of the sentence. As
a result of this manipulation, the two experinental versions of
each sentence contalned acoustically i1dentical target-bearing
Itens. The two versions differed, however, In the intonation
contour which preceded them one contour beling consistent wth
the occurrence of a high-stress itemat the |ocation of the
target-bearing word, the other being consistent wth reduced
stress at that point.

| f acoustic advantages of stressed itens were solely re-
sponsi ble for the RT advantage of stressed target words in the
Cutl er and Foss study, no difference woul d be expected between
the high- and | owstress versions of each sentence, since the
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target-bearing itens thensel ves were acoustically identical. In
fact, however, significantly faster RIs were recorded for the
|tens which occurred In high-stress position; 1.e., the stressed

words maintained their RT advantage, despite the fact that they
had | ost the advantages of greater intelligibility.

The sole difference between the high- and | owstress ver-
sions of each sentence Iin this experinent lay in the intonation
contour preceding the target-bearing item |t nust therefore
be assuned that the RT difference reflects an effect of this
contour variation. W nust assune, 1 n other words, that the sub-
jects were nmaki ng use of the suprasegnental information In such
a way that their processing of the sentence at the point of oc-
currence of the target-bearing Itemwas affected by whether that
|temwas expected, on the basis of the Intonation contour which
preceded it, to carry high or |ow stress.

Since the RTs were faster if the itemwas expected to bear
high stress, processing at that point of the sentence was appar -
ently facilitated 1n sone way by the expectation of stress. A
reasonable Iinterpretation Iis that particular attention has been
directed to |ocations of highly stressed itens. Moreover, the
effect was produced I1n this case solely by mani pul ation of the
preceding Intonation contour, Indicating that an active search
for the locations of high stress proceeds Iin the formof a
tracking of the intonation contour. A nodel of sentence conpre-
hensi on which I ncorporates a search for highly stressed 1tens
| S obviously nore conplex than a basic parsing-plus-I|exical-
| ook-up nodel. However, the evidence of these phonene-nonitoring
studi es conpels us to expand the nodel In this way.

Sermanti ¢ Focus

In the 1 ntroductory section of this paper the notion of
senmantic focus was I ntroduced. Sentences (4) and (5), In which
upper case letters represent highly stressed itens, differ on
this dinension, the focus of the fornmer being "Felicity", of
the latter "caviar".

(4) FELICTY eats caviar for breakfast.
(5) Felicity eats CAVI AR for breakfast.

Jackendoff (1972) defines focus as the infornmation In a sentence
which 1s assuned by the speaker not to be shared by himand his
audi ence. Halliday (1967) draws a distinction between "new' and
"given" Iinformation, where "what Is focal is 'new 1nfornation;
not In the sense that 1t cannot have been previously nmentioned,
although It 1s often the case that It has not been, but in the
sense that the speaker presents it as not being recoverable from
t he precedi ng di scourse” (p. 204).

Qur current problemis the extent to which this notion
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IS relevant to the description of sentence processing. Can it
be said, for exanple, that In order to understand a sentence It
| S necessary to have i1dentified its semantic focus? |f a hearer
understands (4) and (5) as i1dentical, can he be said to have
under st ood then?

The position taken here wll be that he cannot. That 1s, It
Wil be argued that focus Information constitutes an I ntegral
part of the semantic representation constructed by the sentence
conpr ehensi on device. Successful conprehension necessarily In-

cl udes the knowl edge that (4) and (5 are different; further,
conprehension of (6) wll entail that the hearer realizes that

(6) Felicity eats CAVI AR for breakfast?
acceptabl e responses include (7) and (8), but not (9 or (10):
(7) Yes, she |1 ke to indul ge herself.
(8) She's on a fish-only diet.
(9) Ddyou think it was Sanmant ha who di d?
(10) No, for dinner.

There Is evidence fromat |east one psychol i nguistic study
that focussed itens In a sentence are differentially represented

fromnon-focussed i1tens shortly after the conpletion of conpre-
hension. Hornby (1974) presented subjects wth cleft and pseudo-
cleft sentences and required themto judge whether a picture pre-
sented for a brief interval beginning one second after presenta-
tion of the sentence accurately reflected the sentence's content.
He found that subjects were nore likely to nake errors with re-
spect to the noun phrase in the non-focussed part of the sentence

than wth respect to the focussed noun phrase. For exanmple, a
subj ect who had heard (11) would be nore likely to respond

(11) It is the girl who Is petting the dog.

"true" to a picture of a girl petting a cat than to a picture

of a boy petting a dog.
Suppose, however, that It could be shown that whether or

not an 1temis focussed affects the way It Is processed durilng
Stage A conprehension. As we have seen, the focus of a sentence
and the location of that sentence's main stress colncide; would
It therefore be beyond reason to suggest that the active search
for the nain sentence stress during sentence conprehension IS In
fact a search for the sentence's focus?

|f this Is indeed the proper explanation for the stress ef-
fect, we would expect an effect of focussing an itemin a sen-
tence anal ogous to the effect of assigning an itemhigh stress.
That 1s, we should be able to denonstrate that phonene-nonitoring
RTs are accelerated If the target word Is focussed.

The main problemwth such an approach lies In the fact that
sentence focus and prinary sentence stress col ncide; stress
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produces an effect on phonene-nonitoring RTs, therefore to de-
nonstrate that focus produces an anal ogous effect It Is necessary
to renove the confounding wth stress, to keep itemstress con-
stant whether or not the itemis focussed. Thus, focus cannot

In this case be defined as the |ocation of the naln sentence
stress; iInstead, an alternative nmeans of focussing a particul ar

| tem nust be used. Anobng possible solutions Is the use of the
cleft (e.qg., 12) and pseudo-cleft (e.g., 13) constructions, which
are also considered to have a focussing effect (Jackendoff,

1972, Akmajian, 1970).

(12) It was cleft sentences that Portia refused
to utter.

(13) The construction that Doris used nbost was the
pseudo-cl eft.

Two 1 nvestigations provide evidence for an effect of focus
| n phonene-nonitoring anal ogous to the effect of stress. In
the first (reported in Cutler, 1975), focus was nani pul at ed by
the use of cleft and pseudo-cleft sentences describing sinple
agent -action-object situations; RT to a target-bearing Item
which was clefted was conpared to RT to the sane itemin non-
clefted position. Since cleft and pseudo-cleft sentences can-
not be spoken naturally w thout assigning high stress to the
clefted item the sentences were not spoken, but i1nstead were
generated on a speech synthesizer, wth which it was possible to
hold the fundanental frequency and anplitude 1 nputs for a sen-
tence constant, and to use i1dentical durational specifications
for each occurrence, clefted or non-clefted, of any I ndividual
Item Thus acoustic Invariance of the target-bearing Item
across I1ts various appearances was ensured. The results I ndi-
cated that focussed (clefted) target-bearing Itens | ndeed
elicited faster RIs than the sane 1tens when not focussed.

However, 1t 1s unfortunately also the case that varying the
focus of an 1temby neans of clefting makes 1t no | onger possible
to hold the itenlis position In the sentence constant. In the
sentences used In this experinent focussed Itens occurred at the
end of a clause nore often than did non-focussed Itens. Phonene-
nonitoring latency 1s known to decrease towards the end of a
sentence or clause (Foss, 1969; Shields, McHugh & Martin, 1974,
this effect wmll be discussed in greater detail below). In two
pairs of itens which differed in focus of the target but not 1In
the position of the target wth relation to a clause boundary,
tests showed that the focussed nenber of the pair still elicited
faster RTs; nonethel ess, these results are suggestive rather
t han convi nci ng.

A recent I1nvestigation by Jerry Fodor and nysel f, however,
attacked the problemdifferently. In this study the neans by
whi ch focus was nmani pul ated was extra-sentential; a question was
asked, I1mmediately prior to the sentence, which directed the
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listener's attention to one or another part of the sentence.
Thus the problemof confounding focus wth position of the tar-
get itemwthin a clause was avoided, In that the syntax of the
sentence remal ned constant regardl ess of whether or not the
target-bearing itemwas focussed. It was al so unnecessary to
control stress by using synthesized speech; the experi nmental
sentences were recorded exactly once, and each was spoken w t hout
applying particularly high stress to any item

| n each sentence two words were designated as target-bearing
|tens, and two questions were formul ated for each sentence, one
of which directed the attention of the listener to that part of
the sentence In which the first target-bearing Itemwas | ocat ed,
while the other focussed attention on the part of the sentence
containing the second target-bearing item Thus, (14) could be
preceded by the target specifications /b/ or /d/, and by the

(14) The wonman wth the bag went into the dentist's
of f1 ce.

(15) Wiich wonan was It that went into the office?

(16) Wiich office was It that the wonman went | nto?

guestions (15 and (16), which focus attention on the two target-
bearing 1tens "bag" and "dentist's", respectively.

By neans of tape-splicing, four naterials sets were con-
structed; each experinental sentence occurred wth a different
conbination of target specification and precedi ng question In
each set. The splicing technique enabled the sane recordi ng of
the base sentences to be used In each set, so that each subject
heard an acoustically i1dentical version of each sentence, re-
gardl ess of which target-question conbination preceded it.

| f non-suprasegnental cues to the semantically nost central
portions of the sentence can be used In the sane nanner as supra-
segnental cues, then we would expect that focussing a word wthin
a sentence, by neans of asking a question to which it provides
an answer, would facilitate RT to that word's initial phonene.
For the exanple sentence (14), that i1s, we would predict that
RTs to the first target, /b/, would be faster 1f the subject had
heard (15) than if he had heard (16), whereas RI to the second
target, /d/, would be faster 1f the subject had heard (16) than
I f he had heard (15). Since each subject heard the sane recor-
ding of all experinental sentences, acoustic factors of course
cannot be 1 nvoked to explain RT differences.

Exactly the predicted interaction was found. Thus we have
shown that semantic focus can exercise an effect (on phonemne-
nonitoring RT) prior to the conpletion of Stage A processing.
Moreover, by denonstrating an effect of focussing an iItem
anal ogous to the effect of assigning high stress, we have pro-

vi ded support for the notion that the strategic value to the
sent ence processor of an active search for the |ocations of high
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sentential stress Is that the processor Is thereby enabled to
direct attention to the |ocation of the sentence focus, to the
semantically nost central portion of the utterance. The greater
attention paid to the stressed and/or focussed elenents Is re-
flected 1n shorter phonene-nonitoring | atencies.

Does It seemfar-fetched to envisage the sentence processing
nechanismnonitoring the intonation contour of an Incomng sen-
tence as part of an active search for the sentence focus? Sone
recent work (Allen & 0" Shaughnessy, to appear) denonstrates that
the acoustic prerequisites for this view are certainly fulfilled.
Al l en and 0' Shaughnessy recorded a |arge nunber of sentences In
whi ch various devices were used to Indicate the sentence's focus,
| ncluding clefting, pseudo-clefting and preposed questions, and
then neasured the fundanental frequency contours of these sen-
tences. They found that all methods of focussing produced re-
l1able and simlar effects on the pitch contour, wth fundanen-
tal frequency accent falling In each case on the el enment which
was focussed. |In other words, speakers produce fundanent al
frequency cues to the semantically central elenents of an utter-
ance—+s It surprising that the listener seeks to nake use of
t hese cues?

Presuppositions, Context and the Interpretation of |rony

The notion of focus Is held to be acconpani ed by a corres-
pondi ng notion of presupposition (Jackendoff, 1972), the pre-
suppositions expressed by (4) and (5 being that sonebody eats
caviar for breakfast, and that Felicity eats sonething for break-
fast, respectively. Jackendoff defines presupposition as the
| nformati on which the speaker assunes his audience to share wth
him Does the conclusion that the i1dentification of sentence
focus conprises part of Stage A conprehension inply that the pre-
suppositions carried by a sentence are |likewse identified during
this stage?

As wth focus, there is evidence that the presuppositions of
a sentence are available to the hearer at |east shortly after
conpr ehensi on has been conpleted. Ofir (1973) tested subjects'
recognition nenory of a sentence which they had heard enbedded
In a short paragraph. She found that changes whi ch had been nade
in the sentence were nore likely to be recognized if they affec-
ted the presuppositions carried by the sentence than If they did
not - —even though the sentence was often nore greatly changed In
the latter case. Hornby (1971) found that subjects asked to re-
call cleft and pseudo-cleft sentences may nake m stakes in sur-
face structure, but are unlikely to nake m st akes about what the
sent ence presupposes and what It asserts.

There exists no evidence, however, that presuppositions of
a sentence are conputed during Stage A conprehension. Note that
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the suggestion of an active search for, and the direction of par-
ticular attention to, the |ocation of the focus Inplies that
attention Is directed anay from the senantically less central
parts of the utterance. It wll be argued that the conputation
of presuppositions borne by these parts bel ongs, despite the
Intimate relation of presupposition wth sentence focus, nore
properly with the interpretation of certain extra-sententi al
factors.

Al t hough there exists no experinmental evidence to buttress
this argunent, sone circunstantial evidence can be called upon.
A great nany sentences do not carry presuppositions at all,
whereas, 1n the broad sense of focus that has been used In this
di scussi on, every sentence has a focus; In every spoken sentence
there 1s a point at which the relative stress |level 1s higher
than I1n the rest of the sentence, and this point wll always
correspond wth a semantically central portion of the nessage.
Thus al t hough each utterance wll contain parts which are |ess
central, these elenents wll not necessarily i1nvolve a presup-
position, and the apprehension that a particular part of a sen-
tence I1s less Inportant does not entail that the sentence iIs
t hereby understood to I nvolve a presupposition.

Note that this discussion has been Iin at |east one respect
greatly oversinplified. As Mdrgan (1969) has pointed out, there
are two distinct types of presupposition, sentential and | exical.
It I1s the fornmer type that can be determned by the suprasegnen-
tal contour assigned to the sentence. The latter type Is carried
by a lexical item for instance the word "stop", as in (17):

(17) Have you stopped beating your husband?

None of the points raised above apply to the |exical presupposi-
tion, there Is surely a case to be nade for inclusion of this

type of presuppositional 1nport In the entry allotted the parti-

cular itemin the nental |exicon. The present discussion wll
continue to confine i1tself to sentential presupposition.

The conputation of presuppositions of a sentence wll be
held to be simlar to the conputation of contextual effects on
the Iinterpretation of a sentence. It Is surely true that nany

sentences cannot be said to be understood until they are under -
stood in context. The host of a noisy party, interpreting a
nel ghbor's utterance of

(18) I'mtrying to sleep.

as a statenent of fact rather than as a request to be quiet has
not successfully conprehended 1t. Simlarly, the i1ronically
spoken (1) 1s msunderstood If It Is taken as pral se.

However the effects of 1rony and context on the Interpre-
tation of a sentence take place at a level which Is certainly
beyond Stage A. Ironic intonation, as we have seen, produces a
conveyed neaning which 1s the converse of the |literal neani ng,
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l.e., It negates the proposition expressed by the literal read-
Ing of the sentence. But the negation of a proposition cannot

be understood wthout the proposition itself belng understood—
In ot her words, successful conprehension of the ironically In-
tended nessage 1s contingent upon successful conprehension of

the literal neaning of the sentence. Likew se, the context alone
does not |ead to apprehension of the request expressed by (18),
despite the fact that, under the circunstances, the appearance

of a nelghbor I n pyjamas anobunts to a nessage In itself; after
all, the hearer's reaction would be quite different If the utter-
ance were (19) or (20) . That 1s to say, the literal neaning of

(19) My | join the party?
(20) Do you realize the house Is on fire?

the utterance nmust again be retrieved before the contextual 1 n-
terpretation can be applied to yield the final Interpretation.

The Interpretation of i1rony, context and presuppositional
structure does not seemto conprise part of Stage A the estab-
| 1shment of a sentence's literal neaning. To account for the
obvious effects of these factors on the understanding of utter-
ances, It Is therefore necessary to enrich the sentence conpre-
hensi on nodel by the 1 nclusion of a stage, subsequent to the
establishnent of the literal nmeaning of an utterance, 1 n which
the literal neaning is enbellished or revised in the |ight of
extra-sentential considerations-—+.e., Stage B.

It 1s likely that Stage B consists of a nunber of different
operations. The effect of Ironic Intonation in reversing the
literal neaning of a sentence Is presunmably the result of a dif-
ferent sequence of operations fromthose producing the effect of

context on the interpretation of (20) , (However, note that
ironic effect can al so be achieved by context: when two people
wal k 1nto an enpty bar, the utterance (21) wll| be understood as

(21) Sure 1s lively here tonight.

ironic regardless of the intonation used.) The i1dentification
of the presuppositions carried by the sentence, and the checking

of these agalinst the hearer's know edge and beliefs, result no
doubt froma different set of procedures again. |t Is therefore
quite possible that Stage B 1s not a unitary stage, but that
there are multiple I ndependent serial stages which a basic seman-
tic representation passes through before the sentence conprehen-
sion device Is conpletely finished wwth it. However, the point
of these brief remarks 1s just that conprehension cannot be con-
sidered to be conplete once the literal nmeaning of the sentence
has been established. Revisions of this representation do take
place as a result of such factors as i1ronic Iintonation and the

| nfl uence of context, although it 1s not necessarily the case
that every sentence undergoes such revisions. (It 1s worthy of
note that one of the few Instances I n which such effects would
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be alnost If not entirely absent Is the processing of Isolated
sentences during a typical sentence conprehension experinent.)
The stage at which these revisions take place Is subsequent to
| exi cal |ook-up and the establishment of syntactic structure,

but It nust nevertheless be considered an integral part of the

nodel of the conprehension process.

| npl 1 cations of the serial position effect

Ohe of the nost reliable findings In sentence conprehension
tasks using RT nmethodology Is that stimuli Iin the |ater portions
of a sentence produce shorter response |latencies than do stinmuli
In the earlier portions. Thus, Foss (1969) reported | onger
phonene-nonitoring RIs to targets occurring earlier In the sen-
tence than to targets occurring later, a result also found by
Shi el ds, McHugh and Martin (1974). Hol nes and Forster (1970)
found that clicks Iin the second half of a sentence were detected
faster than clicks in the first half. Al of these witers dis-
cussed the serial position effect In terns of facilitated pro-
cessing towards the end of the sentence; Foss successfully dis-
posed of three possible objections: that the effect nerely
reflects the subjects' lower criterion for response later In the
sentence; that i1t reflects differential occurrence of target
Itens wth relation to surface structure phrase boundaries; and
that 1t results froma reduction In the nunber of possible
structural continuations followng target itens Iin the |ater

part of the sentence.

A further possible explanation for the serial position ef-
fect arises from the phenonena discussed earlier I1n this paper.
In a sentence 1n which no particularly heavy stress is applied

to any elenent, the point at which the stress level wll| be
highest will |lie at or near the end of the sentence. The expec-
ted semantic effects acconpany the suprasegnental: 1n the un-

mar ked case, given infornmation in a sentence precedes new I nfor-
nmation (Halliday, 1967). An experinental result which supports
this explanation is that of Hornby (1972); in a task iInvolving
subj ect s* judgenents of various surface structure expressions of
si npl e agent -acti on-obj ect sequences, Hornby found that active
sentences In which the agent was heavily stressed produced re-
sults simlar to those produced by cleft-agent sentences, where-
as active sentences Iin which no heavy stress was applied were
treated simlarly to cleft-object sentences.

It Is reasonable to assune that the serial position effect
In part reflects the fact that the point of highest stress, the
semantic focus, to which the sentence processor seeks to direct
attention, lies unless otherwse determned Iin the |ast part of
the sentence. Were sentential stress was not specifically
mani pul ated, experinents in which the serial position effect was
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reported can be presuned to have used sentences In which the
focus occurred at the end of the sentence.

It 1s unlikely, however, that a focus explanation can ac-
count entirely for the serial position effect. The phonene-
nonitoring experinent reported earlier, 1 n which focus was
nmani pul at ed by neans of preposed questions, exhibited a strong
serial position effect despite explicit extra-sentential cues
to the semantic focus. Wile focus exerted the predicted ef-
fect, RIs to the later-occurring target were overall faster than
to the earlier-occurring target. It would appear that there Is
sonme further conponent of the serial position effect besides
the search for the semantic focus.

ln what way m ght conpl eted processing of earlier parts of
a sentence facilitate processing of later parts? There exists
a consi derabl e body of evidence that just such facilitation does
not happen when one m ght on common-sense grounds expect It to
be particularly useful, nanely Iin the resolution of |exical am
biguity. Phonene-nonitoring RT Iis lengthened Imedi ately fol -
| ow ng the occurrence of an anbi guous lexical 1tem (Foss, 1970),
and a precedi ng context which renders only one reading of the
anbi guous 1tem acceptabl e does not renove the anbiguity effect
(Foss & Jenkins, 1973; Qutler & Foss, 1974).

This effect presumably reflects retrieval fromthe nental
lexicon of all the readings listed for the particular item
Al though 1t may be I npossible to use biasing context to limt
retrieval to only the relevant reading, another kind of facili-
tation fromprecedi ng context 1s concelvable. [|nagine, for
exanpl e, that one of the operations of the sentence processor IS
the construction of hypotheses about the content of the I ncom
Ing utterance (cf. Forster, 1975). The strategic val ue of such
nypot heses mght |li1e nerely 1n reducing uncertainty about the
| ncom ng nessage, given the degraded nature of the signal upon
whi ch the speech processor operates. After all, the nost sali-
ent and at the sane tine nost amazing fact about speech conpre-
hension Is Its speed, even though in real speech situations
sounds, syllables, even words are mssing fromthe spoken reall -
zation of the nessage, the sounds that are present may be di s-
torted or conpressed, and the whole signal Is, on top of this,
recelived often through consi derabl e extraneous noi se. The de-
termnation of word boundaries In this degraded I nput, and hence
of the strings which are to be sought in the nental | exicon,
m ght reasonably be considered a highly tentative operation;
the retrieval of a reading which matched the semantic hypot hesi s
constructed for that part of the sentence woul d presunably en-
courage the processor to accept that interpretation and to re-
frain fromtrying alternative patterns of segnentation.

Further, the semantic hypot heses could be nore specifically
useful 1n expediting the choice between alternative readi ngs
retrieved fromthe lexicon for anbiguous Itens. In the
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phonene-nonitoring experinents on anbiguity, biasing context
exercised a facilitating effect on RT to targets in both anbi gu-
ous and unanbi guous control sentences. The context effect did
not renove the RT |lengthening due to anbiguity, which we take to
be a lexical effect, but It did slightly reduce it. On the view
proposed here, this reduction would be due to an effect at the
poi nt of choice between the alternate readi ngs.

The serial position effect can be considered to reflect the
operation of semantic hypotheses in the followng way: 1In the
early part of the sentence the constructed hypot heses may often
prove wong and need to be revised, thus adding to the nonentary
processing load and |l eading to slower RTs I n phonene-nonitoring
and click detection tasks. As the sentence |Is decoded, however,
the hypotheses are nore likely to be correct and to need | ess
revision, so that |less of the avail abl e processing capacity IS
taken up wth hypothesis formulation and testing, and the detec-
tion of phonene or click targets can be acconplished nore rapid-

ly.

Strong support 1s provided for this viewin the work of
Forster on the effects of plausibility (reported el sewhere In
this volume). Subjects asked to judge whether or not a string
of words Is an acceptable sentence of English produce | onger
RTs to sentences which are 1nplausible In content—+hough com
ol etely grammati cal and neani ngful than to sentences which are

ol ausi ble. An inplausible tnput wll on the average generate
nore hypot heses before the correct one 1s hit upon than wll a
pl ausi bl e 1 nput.

nat phonenme-nonitoring I1s sensitive to the effects of
plausibility has recently been denonstrated by Mdrton and Long
(1976), who found that target-bearing itens which had a | ower
probability of occurrence in a particular context elicited |onger
RTs than 1tens wwth a higher probability of occurrence In that
context. |f the above view of the serial position effect Is
correct, It mght be expected that RT to phonene (or click) tar-
gets in 1 nplausible sentences would show a | esser reduction
towards the end of the sentence than RI to targets in plausible
sentences. This hypothesis awaits experinental 1nvestigation.

The testing of semantic hypotheses during Stage A conpre-
hension 1s I ndependent of the simlar notion of testing of syn-
tactic hypot heses suggested for exanple by Bever (1970), al -

t hough the two suggestions are of course conpatible. Forster
and A brel (1973) have shown that senantic variables do not sim
plify syntactic processing, but 1t Is concelvable that the
reverse may be the case.

Finally, a conception of the sentence conprehension process
which 1 nvolves the formulation and testing of hypot heses about
the content of the i1nput 1s highly conpatible wth the notion
put forward above: that an active search iIs undertaken for the
senantically nost central parts of the sentence. These el enents
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woul d be of nore use than any other In the construction of the
correct hypothesis; thus It nakes emnent sense for a hypot hesi -
Zl ng processor to search for them

Concl usi on

It Is atruismto state that sentence conprehension Is an
extrenely conpl ex process. Nonethel ess, psycholinguists are all
too prone to |lose sight of this conplexity. A sinplified con-
ception of the conponents of a conprehension nodel nmay seemto
he desirable as a basis upon which research hypot heses may be
formul ated. But an adequate nodel of parsing and | exical | ook-
up sinply does not constitute an adequate nodel of auditory
sent ence conprehensi on.

The research reviewed here has shown that the nodel needs
also to take Into account the processing of the prosodic struc-
ture of an utterance, which takes at least in part the form of
an active search for the location of the maln sentence stress.
VW have seen that this effect appears to reflect the coi nci -

dence of main sentence stress and sentence focus; I1.e., that the
search for the primary stress is In fact a search for the senan-
tic focus. |t has been suggested that the conprehension of

spoken sentences I nvolves the construction and testing of hypo-

t heses about the content of the i1nput, and that the | ocation of

a sentence's senmantically nost central portion Is actively sought
In order to facilitate the construction of the correct hypo-
thesis, These phenonena properly belong 1n even the nost basic
nodel of auditory sentence conprehension.

Further, 1t has been noted that the proper understandi ng of
certaln sentences nust be based on a senantic representation
which i1s not identical wwth the literal neaning of the sentence,
and that sone sentences bear presuppositions which are denon-
strably available to the |istener once the sentence has been
conprehended. It was suggested that the sentence conprehension
nodel be enriched by the addition of one or nore stages subse-
quent to the i1dentification of the literal neaning In which
transformations of this neaning on the basis of various factors,
sone of themextra-sentential, may be acconplished. [t should
be noted that this latter type of enrichnent of the nodel 1s not
confined to the conprehension of speech, but applies also to
r eadi ng.

A description of auditory sentence conprehension enriched
In the directions suggested in this paper may still be a far
fromconplete one, deficient 1n countless aspects. But It wll
certainly be closer to the truth than the uni nproved nodel
whi ch preceded iIt.
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