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ABSTRACT

This report describes part of a loanger stuiy on .
sencence comprehension. The long range goal is to identify distinct .
levels of processing in terms of the types of linguistic and
extralinguistic information each level uses. The focus of this part
of the study is sentences with filler-gap relations, such as, "Tiis
is the girl the teacher wanted to talk to" and "This is the girl the
teacher wanted to talk." forty-eight sentences were constructed
modelled on these two examples. The sentences, interminglesi with
other sentences of varying structures, were presented on 3
computer-controlled videc display to 48 college-student subjects who
were instructed to indicate whether or not they thought thay
understpod each sentence, on the basis of an intuitive decision.
Another experiment was conducted with sentences in which the verbs
prevented possible ambiguity, in order to determine whether or nst
other information is used in initial comprehension. It was found that
readers initially fill a gap in a sentence with the most salient
possible filler, and that this strategy is followed even when
semantic control information about a verb seems to prohibit it.
(AMH)
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“ COMPREHE JING SENTENCES WITH MULTIPLE "LLE=-:AP DEPZNDENCIES*®
Charles Tlifton, Jr. and Ly “razier
Dept. of 2sychclogy {e: of L*-guistics
Univ, of “assachusetts Jno of Mzzsachusetts
(AR
<O Theories : = sente : comprehension come in ‘ws ~in-i- varieties. Theor =s of one
::: variety, which -an be ~med "interactive", emphasi. - oextrame versic tae grand
?E; complexity of szntence mprehension. They view a :- .c¢: - iisten=- as using wi-
EE} variety of type: of in® -'mation in a largely unstruc - r= “ansty ined way. ne o =zascos
to believe suci theo~i= is the fact that people ide ~us ove rapidiy wioo
occur jn mean- jful s=- .nce rontexts.
The othe <ype o° =20ry can be called "autonc—ic. .20 thzo~iss attempt 3 cmalozs
lthe process of =zntenzz ~mprerension into simpler am. :=— - -Jcec They c1: n that
possibilities f © -~z ior z7on  these simpler o 2 oo zly corstraines
their 2xtreme ve. ~ric. 2y ¢l at the compor ~inckt 1 -noEssir
levels, in that t. -/ a:¢v ‘erec in terms SR ited 4 in at
they apply differzat ¢ P Tes to different +fo  :zion. T ese
theories attempt to -z - .2ve: yimile order e imo TOCOMpE ex  rocess
My zolleague Lv- a7 -nd . are -onductine -s- - 1ich we Fne wiil =23se apart
distinct #nd semara: wunl S prc - .=ing in the -~ .-. 37 sentence zomprehe . . an. Our
goa] is ©o identif, ¢ et Jevals 7 processing i- 3. the typec of "imguistics and
extralinguistic info- -~ lev=1 uses. We have i ccus -d upon a class ~f sentence
constructions that a: - =~ s .1 interest in both 7in. . iz=  and psycholinguiz-zs, ‘
sentences with lonc- "7 -~=-  :pendencies between :zhei =Terents, Our ir‘tial “9cus fas
ln been upon sentences witl 7. --gap relations. Consid: - :=ntaence 1A, in ~zn..” of %e
:3 handout. The verb <o tal:" ° this sentence seems to 32 —.sing a subject, znz the pre-
€ position “-3" is r sing zn > act. We refer to the pozi-ions of these missinc alements as
o "gaps", foilowing Chomsk = z  vysis of such sentences. :z: gap has a "fi1> = '. In the
[{} illustraticn, we have ccmracie’ each gap to its appropr-z= ~“iller. Presumac . a person

reading or hearing the serz=nc: must do the same.
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The experirsrz 1 will report v -3ay studiec the wa. in wr 3 2, 2881 1 77 lers te

gaps, anc attzmpted to identify br Zr the stratec rezders fc” 1o -~ -z3kin

assignments, ¢ the types of information they ¢ - iv app™ -2 r—= —rateg .

We contrez-~d the compreher: -- of sentenc--~ =irilar -~ s “=rze A wit" -iprehensi n
of sentences 7+ . 2A. Note that = =se sentences ¢ iderzical .z = the last ~+=d. They
are tamgoraril,  c:mbigquous up to =it : point, anc sip ambi ity Ties in which ¥ Ter shou

be azsi=ned tc =1e gap before ti wvarb "to tali . HMznv pec:T2 tuTrively finc  entence !

a 1ittle harde - ‘o understand than Sentence TA. "~ e »urr-se =f » =  riment .3 to
demonstrate tha~ this is in fact tne case. Le zmort s e 2 zeimecT. 0D Lten go o
to interpret t is finding, among others.

de corzv ted -3 sentences modelled on E ample. £ - 2A. Jwr z . tual sent:znces
were or2 « -, and Examples 1B and 2B are zctua  in ":-ze L senvarzel we oT=1, We
wrote =1 - ““er-nt forms of each sentence, inc . ST s 1 T an 2B,
We pre:  tec =2s= sentences, intermingled v ‘th oti: ~wevenhy oF oyare ng sty T s, on
a compu~ ~-c¢m e lec video disp]ay; with th- very -ir - "nstrus-"nn te our & ¢ lege-

student .:je. s That they were to press one dutton at av  +1. iv 1ess Je if -=ey thought
they v~z tc  the sentence, and another if they fr.-- == -zafis g, »e emph: --.2d to
our suc - :.ts T it tizy should make quick, intuitive decis=ori..  Teszause: of pil - -esearch,
we usec  mod: .7 presentation in which each word wzs pr= ~=aq .oparately, fo 230 msec,

and inst-ictec :: subjects to respond very auickly afte» =ha 12 wod of the sentence.

We measured thk- -ime sudbjects took to make a respon-e th - - “cai=a that the:  -mprekznded
the sentence, ::. we measured the probability that they —ad: -i. -« - =se r-the~ than the
response indicat g that they were confused. Note that, in *» = corzarisons, all

our sentences =-:2d with the same Tast few words, so that ws canr-- ::*-iburz any reaction

time results v et to differences in word reading time.
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O: a2 v . "dom y se act- | one-third of the trials when subjects indicated that
they urc=re __ad . sentanc=, we presented a juestion about the sentence. In the
case of "nt..-25t we aske ~ of Examples 1B and 2B, "Who would sing those songs?"
We recc~ced -~d :-ored th: answers.

Ou- me: :re: of comrzhensicn judgments indicated that sentences like 2
were indsed arder to unde-stand than sentences like 1. As indicated in Panel
B, the Z:zite ce without a preposition took about 100 msec longer to understand,
ant suz’ects reported understanding them 14% less frequently. Interestingly,
quasticns ab.ut the two types of sentences ware answered with equal accuracy.

We propcse the following account of the differences we obtained. A reader,
ahen he or she detects a gap in a sentence, nitially chooses a possible filler
rrom earlier in the sentence and assigns it to the gap. The filler chosen is
the moms ttarily most zalient one. Generally, this will he the most recent one,
“the 1izzle child" ir Examples 1B and 2B. The reader stays with this single
initial assignment unzil contrary evidence arrives. In Example 1B, Which we
call a Racent Filler =antence, no contrary evidence arrives. The preposition
“for" appears, and, since it is not followed by a noun phrase, il must have a

gap after it. The heac of the relative clause, "the womén," which must be

assigned to some gap as a filler, is assigned to *iv:~ .. after the preposition.
Ir Example 2B, a Distant Filler sentence, contr 'v &y derce does arrive, The
sentence ends without assigning the obligatory .iier ° - woman" to any gap.

Since it must be assigned to some gap, the reader mus: g{ve up the original
assignment of “the little child" to the gap before the verb, and assign "the
woman" to this gap. This reanalysis process takes time, and is subject to

error, resulting in the comprehension differences we obtained.



We have one oaiece of evidence that indicates subjects may choose the most
salient filler to assign to a gap, not just the most recent. Half of our sentences
had a relative pronoun present (parenthesized in zxamples 1B and 2B), and half
did not. Presence of a relative pronoun may serve to highlight the - 'z of the
noun phrase which precedes it - "the woman" in ou- examples - as the -zad of the
relative clause, and thus make it more salient as 2 filler. In fact, including
a relative pronoun decreased the difficulty of understanding Distant “iller
sentences like Example 2B, but not Recent Filler sentences like Sentsnce 1B.

These data can be c-en in Panel C. We interpret them as indicating that the
relative pronoun mares it more likely that the noun phrase to which it refers
will be selected quickly as a filler.

So far, we hav: identified a strategy of assigning the most salient filler
to a gap. Such @ strategy, we claim, uses syntactic information, about the
grammatical category to which words belong, about the phrase structure rules
that apply to thém, and, when the argument is worked through in detail, about
their subcategorization frames. Is other information, such as semantic or
pragmétic information, used in making this initial assignment?

Our experiment contained sentences like Examples 3A and 4A (3B end 4B are
actual sentences from the experiment). These are just like our earlier sentences,
except that the verb of the relative clause does not permit the possible ambiguity
allowed by the earlier ones. The verbs of Examples 3 and 4 are specified for
their semantic control information. Verbs like "started" and "decided" require
that their own subject be the subject of their complement sentence; verbs like
“forced" and "allowed" requ{re that their object b2 the subject of their complement
sentence. MWe refer to sentences with such verbs as "unambiguous," as contrasted

with the temporarily ambiguous sentences of Examples 1 and 2.



[t a reader could us2 the -emant -on-ro ¢ “ion present i Sentences
an: 4 at the same time as th for Jn ar- mztical categor. :nd
“ra.e structure informazion, ooz ould "= mistaken assicarent of
e s orecent filler to the « - in e o ' Instead, the r :ader
ule initially make the correc  ss e T - cese, the difficul 'y we
“nd Cor Sentence 2B, as compa - to Sene c.iZ disappear "1 tr= com-

irso: of Sentences 4B anc 3B.

Thare may, on the other har R N xinct Tevels of pre_essing
nvolved in the assignment of fi  _r5 to ¢z 5. . cnzrehension time measure
lay taz the products of an early i- 21 w Jdy syntactic and lexi:zal
:atego-y information, not semantic ontrov o f  =- on, to make initial filler-
Jap assignments. If so, the diffe =nce .. fo 1. = -ween our Recent Filler and
Jistant Filler sentences would be maintz . av: the face of superficially

nelpful semantic control informaticm. Semei~ic c rol information would have

- roeess”
no effect at all at the early leve J? e ngu would be used only at some

nore advanced level of processin...

Ir fact, the inferiority of Tstan®  iiar s acences remained when we
t=sted unambiguous sentences. T -~ 1tz < -m our inzmbiguous sentences closely
mirror the data from our ambiguc:. =ntancas. e interaction or main effect
involving whether a sentence per !~ a -emporary ambiguity in filler-gap

assignments approached statistic< s— ni~‘cance. We take this to indicate that
semantic control information is n 2d 2t the early level of sentence compre-
hension that our comprehension rezct: -time increase taps. This level presumably
uses only more purely syntactic in“ornz:zion, anc operates prior to any level at

which semantic control information ‘bou a verb can be used.
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We do have ‘dence that semantic cont-oi infermat® - s nsed at some le -er
point of froces. - 3. One kinc of evidence z2'z5 from ir ‘u tive Judgments o~
sentence zoapre o -ion difficulty. FAlmost - ¢ sur subjs ‘ntuitively [.dged
sentences like . . be harder to comyrehs':: “7:n the r= ‘ng sentences.
Certainly, 4B ir sively seems eas®ar them . We thi ‘t these intu- ons
tap only levels orocessing that r- duce . :=ningful se:: z- interpretat sns
of sentences. U -2iguous Distant © - -znces like -3 = 1 easy, becuuse
the semantic con- ol information blc . @ Zrroneous se :-- : ‘nterpretation
that would trigge - the intuition of - zzen misled. Ami 1g.ous Distant
Filler sentences, iike 2B, are open I. 0 2rroneous semant ¢ interpretation,
anc nence seem cc fusing. However, r -rehension react "~ Zime measure taps
an early, pre-sem: atic, level of pi s :t which ali D ¢ Filler sentences

share a source of -ifficulty.

The other t» of evidence we ‘e that semantic cont information is
usesq at & later pcint in processin.  ams:s “rom our questio’ inswering data.
There was no diffzrence in the acc  cy wizh which questic . about Recent Filler
and Distant Fille~ sentences were . _werec. However, sema itic control information
did have an =ffzc . Subjects answered questions about sertences with unambiguous

verbs more accura~2ly than questions zbout sentences whose verbs permitted a
temporary ambicui -y, 84% vs. 72%. Semantic control information may be used in
assigning meaningful interpretations to sentences after an initial structural
analysis is assigned to them. The semantic support a verb with unambiguous
semantic control properties gives to a correct structural analysis may make a
sentence with an unambiguous verb easier to remember.

Let me sum up. We found that readers initially fi11 a gap in a sentence
with the most salient possible filler. We further found that they follow this

strategy even when semantic control information about a verb seems to prohibit



We fou :d, however, that semantic control information affected intuitions
" sentence diffitulty, and the accuracy with which questions about s2ntences
uld be answered. We concluded that our sentence comprehension measures
oped an exrly level of sentence processing which uses syntactic but not
nantic cortrol information, while the lazter type of information is used later
processing. MWe intend to continue this res=arch by identifying other levels
sverrssing that occur as distinct, analyzzble components of sentence compre-
-1sion, cnd by characterizing each level of processing in terms of tha types of

rguistic and extra-linguistic information it uses.
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COMPREHENDING SENTE
Charles Cliftor,

Dept. of Psychol:

UTH HOLTIPLE FILLER-GAF DEPENDENCIES

and  Lyn Frazier
Dept. of Linguistics

Univ- - of Massachusetts
PANEL A: TLLUSTRATIVE SENTENCES
| —
la, This is the girl, tre tegcherj wanted____[_ Tk to___[_é.
2a. This is the g1r] the teacherJ wanted ___J_J 2k
%, This s the gir, the elifer eeided | mlkto_|
L
fa, This is the girl, the teacherj allowed = talk,
PANEL B: EXPERTMENTAL SENTENCES AND DATA
Sentence Type Example Sentenze Comprehension % comprehension % correct question
RT response answer
1b, AMBIGUOUS Everyone Tiked the woman, ‘who) the Tittle
RECENT FILLER  child, begged Tt 87 those stupid 1073 7% 121
Frerc) songs for i T.*t Christmas,
2b,  AMBIGUOUS Everyone Tiked the woman. (who) the little
DISTANT FILLER  child, begged — . to Sing those stupid 174 63 74
French songs last Cﬁr1stmas
3. UNAYBIGUOUS — Everyome Tiked the woman1 (who) the Tittle
RECENT FILLER  child. started to'sing those stupid 1068 18% 837

4b,  UNAMBIGUOUS
DISTANT FILLER

child. forced

Franch songs for _ ° 1ast Christmas,

Everyone Tiked the woman. (who) the little
1o ding those stupic 1155 69! B4
French songs Tast Christnes.

PANEL C: EFFECT OF RELATIVE PRONOUN (Comprehension time, msec)

Type of Sentence
Rerent FiTler {1,3)
[:lz*~(:F11

Full Tt Provided by ERIC.

(2,4)

Ambiguous Control Verbs Unambiguous Control Verbs

Relative Pronoun Relative Pronnun Relative Pronoun Relative Pronoun

Absent Present Absent Present
1077 1069 1042 109 |
1208 1120 170 ngr A



