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Lr (T &% W B8 (R 0101 (% Ae{@e % (% Learning Vorbs that Lack Argunont Structure The Case of Raising Verbs Misha Becker University of North Carolina 1. Introduction: flow do children learn raising verbs? In this paper, I address the question of how language learners cone to distinguish the class of faising predicates
from other Kinds of predicates. The class of raising prodicates 15 a small class, containing verbs such as socm, appoar, tond and & fov others. What discingulshes theao predicatos fron athor main verbs Is that whilo. they share the morphosyntactic proerties of main verbs (for example, they take rogular verbal inflection, they follow negation, they do not invert. In
auestions), raising verbs are auxiliary-like in their argunent structure. In particular, they do not select a subject argunent, or any other thematic arguments. The First question I pose is how a learner could figure out the syn s e is: once we identify a good learning strategy,
12 Therc. evidence. that children nake use of this Strategs, and If S0, at what afc? To clarify, | an not concornod in this peper with how children acquire (he symtactic operation of Taising, or A-movemnt. Rather, what 1 am inierestcd n fs how Jearners cone to 1dentify (his particular class of predicatcs, Eiven their shared properts of not sclecting any NP arguments. 1.1
Learning raising verbs To make the learning problen moro concrote, let us consider a construction in which raising verbs can oceur (la), noticing that this example is string-identical to a different construction in which  control verb appears (1b): (I) a. John scems 1o be happy. (raising) b. John wants to be happy. (control) The corresponding structures are given in (2).
QaXA2) a. 1P b, IP DP T DP T John John G [ VP I VP QXX V 1P V IP @ seems t to be happy wants PRO to be happy Unlike in the raising sentence in (1a), the subject of the control sentence in (Ib) is an argument of the main clause verb, so it stands in a semantic relationship with the verb (want). Learners have to determine the correct structure for a given
string: given an unknown verb, as in (3), is the main clause subject an argument of the main verb or not? (3) John gorps to be happy. (4) a. G IP b. 1P DP 1 DP T John John QO T VP I VP QXKD V P V IP G gorps t to be happy gorps PRO to be happy The learner may be biased to hypothesize one structure rather than the other. As Borer and Wexler (1987) argue, A-
movenent may take time to mature, and so the learner may be constrained to first hypothesize only the control structure. Or as Frank (1998) shows, there may be learnability theoretic reasons why a learner should consider first the control structure: namely, the raising structure is computationally more complex. Morcover, having a bias to first assume a control structure
allons the learner to revise her hypothesis if she is wrong: upon hearing a given verb with an expletive, the learner can reanalyze the verb as a raising verb. But if the learner first assumes a raising structure, there is no positive evidence that would force the learner to reanalyze the verb as a control verb. In any event, in order to converge on the adult gramar, the
learner still must entertain both structures and mist learn which lexical items occur in which structures: in other words, the learner still has to solve the mapping problen. How the learner solves this mapping problen is the focus of the experiments described here. 2. Experiments with adults In previous work (Becker, to appear, 2002), I discussed the results of @ series
of experinents I had conducted with adult English speakers. The aim of these experiments was to find out what assumptions adults make about whether a novel sentence might contain a raising verb. Here 1 will briefly review the main findings of those experiments. The basic design was a fill-in-the-blank task, modeled after the Human Simulation Paradign (Gillette et al.,

1999). In each target sentence the main verb was replaced with a blank, and subjects were asked to fill in the blank with an appropriate word. (Twenty undergraduates at the University of Pennsylvania participated in each experiment.) | take subjects responses to be indicative of the structure they assigned to the sentence. Thus, if someone wrote the verb seem in the
sentence John 1o be happy, then I assuned the person parsed the sentence as having a raising structure. If soneone wrote the verb want in the same sentence, then the person parsed the sentence as a control structure. There were two kinds of sentences that led adults to write a raising verb in the blank. One kind was sentences with an expletive subject, it or there.
Fxamples of the sentences. used are given i (5). (3 . It - 1o be raining for most of the morning. b, There 10 be no end 1o his complaints about the Siation Kesults are siven in Table 1g Response Type 1t There  Raiving 90,0 07.5 Control 0.0 0.0  Abigwous 5.0 0.0 Other 5.0 2.5 Table 1: orcent Raising/Control Responses to Sentencos with Expletive It

and There Before we consider the problem solved (i.e. children need only to hear a verb with an expletive to know itdil a raising verb), it should be noted that when the subject it was either a referential pronoun as in (6a) or was ambiguous botween being an expletive or a pronoun (as in (6b)), subjects did not give a raising verb response nearly as often. For these

sentences participants gave a raising verb response only 55% of the time. (6) a. It __to be an uncommon shade of purple. b, that Barry knew the anser even before she finished the question. Thus, only unambiguous expletives serve as strong cues that the main verb is a raising verb. In order for them to serve as cues for learners, Learners have to know that they
are expletives. The other kind of sentence that led adults to write a raising verb in the blank were those like (3) (John __ to be happy), in which the subject of the main clause vas inanimate. Examples of sentences used in this experiment are given in (7-8). (1) Animate subject The driver to hit the car on the passengerfil side. (8) Inanimate subject The boulder to hit

the car on the passengerdfl side. Resuls are in Table (2). Response T Ty 89043.BeeeControle52 Sese17 Sensefmbiguousel 5023, BesOtherel 1 3o15.0ne 1(19) = 4359, d” 0.003 ##t(19) = 7.054, p < 0.001 Table 2: Percent Raising/Control Responses to Sentences with Animate vs. Inanimate Subjects We can see that there
io ' Sianificant effect of subjoct animacy on the choico of A raising ve. & control verb. Baforo moving on o discuss oxporiments xith children, 1ot us coneidor shy inanimato Subjocts should Lrigger raising varbs so frequently. Tho answer scoms Lo be that control verbs gonerally involeo volition, imantion, offort, decision. and other things that require a sentiont, or at

Least aninate agent/experiencer. Inaninate subjects make poor agents/experiencers of predicates like try, want, decide and so forth. Thus, it is not tha inanimate subjects are somchow selected by raising predicates, but rather that they cannot oceur with control predicates, and so participants are forced to choose some other kind of predicate to go with them. Raising
verbs are a good choice, as they place no semantic restrictions on the subject they occur with. 3. Raising Verbs in Development We have seen that there are cues in sentences that lead adult English-speakers to assume that a given sentence contains a raising verb or has a raising structure, such as expletive subjects or inanimate subjects. The next question is: at what age
do children attend to these cues? What should the learning strategy look like? Firstly, to the extent that unambiguous cxpletives arc available as cucs, children should use them. But how should children parse sentences like (3) (John gorps to be happy)? To learn normal verbs, children should (and do) attend to local relationships botween verbs and argunent NPs within the
Clauso (Cloitman 1990, Naigles 1990). Hovever, for sontonces 1ike (3) 1 prapose that childron should Firet atcond 1o the long-distance relationship betkeon matris subject and lower prodicate. This is becouse (his somantic relationship. (botwoen matrix subjct and domstairs prodicate) mattors, rogaraloss of shether orp 15 o raising or a control vorb. Although this stratogs
¥ill not tell the leamer whether gorp is o raising or a control verb, it will allow the leamner to parse most of the sentence correctly. At a later point the learner should focus on the local relationship between subject and matrix verb, as this will distinguish raising from control predicates (control verbs have a relationship with the matrix subject, raising verbs do
not). (9) stage 1: parse as raising/control IP @ Main Clause VP Subject @8 V IP Main Clause PRO/t VP & Pred Lower Clause Predicate (10) stage 2: control only IP & Main Clause VP Subject @ V IP 8 Main Clause PRO VP &X Pred Lower Clause Predicate Do children follow this stratey? Results from two experiments with 3 to 5 ~year-olds suggest that they do. 3.1
Experiment 1 The first experiment imvolves a Grammaticality Judgnent task, in which children are shown a picture, a puppet says something about the picture, and the child judges whether the puppetdl comment was ffood or #illy . Participants were 15 3-year-olds, 16 4-year-olds and 12 5-year-olds. Test items included raising and control sentences with inanimate subjects.
Thus, all control sentences were #illy , but not all raising sentences were. Some test items are illustrated in Table 3. Item Type Predicted Response if Child Attends to... local long-distance (door-try) (door-purple) The door is trying to be purple control/compatible * =" The door is trying to be friendly control/incompatible * * The hay seems to be on the
ground raising/conpatible n/a ~' The hay seems to be excited raising/incompatible n/a * Table 3: Test Items in Experiment I This experiment involved a 2x2 design: the factor of main verb (raising vs. control) was crossed with the factor of lower predicate type (compatible vs. incompatible with the matrix subject). We see in Table 3 that predicates like be purple and
bo on the ground are compatible with the inanimate subjects door and hay, while be friendly and bo excited are incompatible with these inanimate subjects. The prediction is the following: if children are attending only to the long distance relationship between matrix subject and lower predicate, children should accept sentences with compatible lover predicatos, regardles
of main verb type (doors can be purple), and they should reject sentences with incompatible lower predicates, regardless of main verb type (doors cannot be friendly). On the other hand if children are attending to the local relationship between matrix subject and matrix verb, they should reject all control sentences regardless of whether the lover predicate is compatible
or incopatible with the subject (doors cannot Lry Lo do anything). Let us first look at childrenffl responses Lo the control sentences. The proportion of correct responses Lo control sentences with a compatible vs. incompatible lover predicate, broken down by age, is given in Table 4. For all control sentences a response is correct if the child rejects the sentence as
being $illy . Age (nean) Compatible Predicate (door-be purple) Incompatible Predicate (door-be friendly) 31 (3;6) 36 70+ 4-5 (1:5) 53 S4=x 56 (5:5) 8%k 1004  %p d” 0.05 +p d” 0.01 Table 4: Percentage of Correct (Rejection) Responses to Control Sentences, by Age We can sce that children in all age groups were better than chance in rejecting control
sentences with an incompatible predicate, but only 5-year-olds were better than chance in rejecting control sentences with a compatible predicate. This result appears to support the notion that older children attend to the local relationship between the subject and matrix verb, while younger children fail to attend to this relation. One might object that the apparent
failure of the younger children to reject control sentences with an inanimate subject reflects a conceptual differonce hetween them and adults, not a linguistic difference. It might b that 3-yoar-olds and some 4-year-olds ascribe to inanimate objects the ability to have desires or intentions. In fact, the question of how children conceptualize animacy (what it means for
something to be alive) is a fascinating domain of research and debate. Without delving too deeply into it for now, let us note that the control incompatible sentences involved lower predicates that were typical of animate things (be friendly, play in the sandbox), and the younger children were better than chance in rejecting these sentences. Moreover, if we 1

childrendll proportion of correct responses to the raising sentences, we find further evidence that children know that inanimate objects cannot have animate properties: note that the ¥jilly raising sentences were ones in which the predicate expressed a property typical only of sentient beings (e.g. being sad, excited, afraid, etc.). This is given in Table 5.

Age Compatible Predicate (correct = accept) Incompatible Predicate (correct = reject) 3-1 77¢ T3k 4-5 9% 8Sex 56 79 100s¢ +p d” 0.05 +p d” 0.01 Table 5: Percentage of Correct Responses Lo Raising Sentences, by Age llere it appears that all of these children, younger and older alike, had little or no trouble with raising sentences: Lhat is, they largely
reject raising sentences such as the hay scems to be excited and accept sentences such as the hay seems to be on the ground. This pattern suggests that 3-year-olds acceptance of the control/compatible sentences is not due to a conceptual difference from adults, but a linguistic one. Some examples of childrendl responses are given in (11-12): (11) Attention to the main
clause predicate a. # The door is trying to be purple Child: No, because doors donfft be purple except if you paint them purple (4:10) b. # The bucket wants to be in the sandbox Child: No, because [buckets] candt move unless somcbody carries them (5:4) c. # The flower wants to be pink Child: It has to be pink because it groved pink (5:1) Child: No, because itiil not magic
and itfl not a person (5:4) d. # The paint is trying to drip on the ground Child: (No,] hecause paint candlt drip by itself (4:1) (12) Attention to the lower clause predicate a. # The door is trying to be purple Child: Good. (3:4) b. # Tho hucket wants to be in the sandbox Child: I think the bucket should be in the sandbox Inv: But do you think the bucket could want to bo
in the sandbox? Child: I think so. (3:11) c. # The flower wants to be pink Child: And the bees want to eat them! Inv: Do you think the flower could want to be pink? Yes, and green too! (3:1) Thus, it appears that before age 5 children do not consistently attend to the local relation between matrix subject and the control verb. 3.2 Experiment 2 In the second
experinent | explored childrendll representation of expletive subjects. Participants were 12 3-year-olds, 16 4-year-olds and 12 5-year-olds (most also participated in Experinent 1). This experinent involves a Truth-Yalue Judgnent Task. Two characters are introduced, a monster and o dinosaur. The dinosaur is blindfolded so that it cannot see anything. The txo characters are
presented with @ series of small plastic or wooden shapes and are asked to identify the shapes. The monster always identifies the shapes correctly, but the dinosaur, who candt see them, always guesses incorrectly. The two characters argue back and forth about their answers. They are consistently referred to either by their NP names (monster, dinosaur) or by the pronoun it.
Noreover, when pragmatically felicitous, the it pronoun is emphasized (as in, fifetffl ask the monster what IT thinks ). After they argue, a puppet tells the child what just happened, and the childffl task is to say whether the puppet was right or wrong. An example is given in (13). (13) (Shape is a star) Experimenter: Letdfl ask the dinosaur what IT thinks that is. Dinosaur:
Unn, T guess itdfl a ball. Experimenter: Letfil ask the monster what IT thinks. Monster: Itill a star! Dinosaur: No! Itill a ball! Monster: No! Ttill a star! (continues) Experimenter: Letill ask the puppet what just happened. In half of the trials the puppetdfl utterance is true, as in (14a), and in half the puppetdl utterance is false, as in (14b). (14) a. Puppet: T know! It
said to the dinosaur that the shape was a star. (') (it = monster) b. Puppet: I know! It seemed to the dinosaur that the shape was a star. () (it = expletive) The proportion of correct responses is given in Table 6. Age (mean) Percentage Correct  say seem 3-1 (3:7) 56 65% 15 (1,5) 55 66k 56 (5:5) 59 79% *p d” 0.05 #4p d* 0.01 Table 6: Percentage
Correct Responses in Expletives Task Interestingly, children in all age aroups were at chance for say ilems but significantly above chance for seem items. An interesiing pattern surfaced in some of the 4-year-alds: 3 of the 16 subjects responded correctly to all seem sentences, but incorrectly to all say sentences. The exact reason for this pattern of response is unclear,
but one hypothesis is that these children incorrectly parsed the sentence as having an cxpletive it subject, rather than a referential it subject. If they misparsed it as an cxpletive, they would have interpreted the verb (say) as meaning what a verb would have to mean if it occurred with an expletive subject, namely, something like fcem . Thus, they responded to the
sentence as if it had been a sentence of the form [t seemed to the dinosaur that .... Nore work on this issue is needed to determine whether there might be other reasons for this pattern. Currently a different Truth-Value Judgment task is being carried out to determine whether children correctly distinguish pronoun it from expletive it. In the now task we compare children
4l interprotation of sentences like (15a) with that of (I5b). (15) a. It surprised the lizard that was sleeping. (it = thunder) b. [t surprised the lizard that the thunder was so loud. (it = expletive) 4. Conclusions We bogan with the question of how learners cone to dofine the class of raising verbs, verbs that are morphosyntactically like normal main verbs but are
auxiliary-like in their argunent structure. Previous experiments with adults pointed tovard the use of expletive and inaninate subjects as possible cues that a given verb might be a raising verb. Subject animacy provides a cue because inaninate subjects are typically incompatible with control verbs. The prediction for children vas that children should use animacy as a cue
for distinguishing raising fron control verbs, but before they do that, children should attend to the long-distance relationship between the subject and the lover clause predicate, since this relationship matters for both raising and control structures. It is important to note that this is a different strategy from the one that learners employ in learning other verbs,
where local semantic relations are the crucial ones to attend to: they tell the learner about the verbiil subcategorization frames and the types of arguments the verb selects. Experiment 1 with 3-5-year-olds suggested that children do use animacy to distinguish raising from control sentences but not until almost age 5. Prior to that point, children fail to consistently
reject control sentences eith an Inaninato subjoct. Tt rosains unclear, havever, procissly hoe childron are parsing these sentonces. One hpothesis is that childron parse thoso sentances as raising structuros, 1. they misparse want and try as raising verbs. (Rocall that childron perforsed vary well on the raising sentonces.) But this ypathesis would be at odds vith
proposals by Borer & Wexler and by Frank (noted in section 1 above) who argue that children parse control structures prior to parsing raising structures. It would also go against the learnability constraint on negative evidence: if you First assume a raising structure, there is no positive evidence to tell you that you were wrong. A second hypothesis is that children are
Linply not pareing the niddle chunk of the sentence, attending only o the beginaing and ending of the scntonce and parsing those parte as It they formed o Single clause. In a nov oxperincat e Arc currently aLiempling 1o tease these hypotheses apert. Exporinent 2 was meant 1o, fmvestigate the age at which children corroetly distinguich explotive from referential it
subjacts. Wiile the sesalts shoved that childven sx soung as 3 were siguificantly bettar tan chance in persing suncences vich expletive ity the Temults are pusaling in that ohildrun sppsas to bo wable to parse seferential it, = reslt that ssens dubious. Oue possibility is thmt this wwpected semlt stess foom & felicity problen in the design of the axpeciment, Muothes
possibility is that children are overextending expletive it, misanalyzing referential it in these sentences as an expletive. Ongoing studics described above should shed some further light on this issue. IF it turns out to be correct that children misparse want and try as raising verbs at first, this raises an intoresting problen concorning the learning strategy. The
results of Experiacnts | and 2 inply that ot the age of § children can cortectly parse sentences of the fora it seeaed to the divosaur that..., vet they camnot distinguish raising fron control sentences of the fora o vorbs o be happy. 1T explotLves are the Koy <o distinguishing raising from cOnEol verbs, why is therc o 1ag of  year (or aore) betcen corsectly
interpreting expletive it and correctly distinguishing raising fron control structures? One possible solution is the following: children hear raising verbs oceurring with expletives and (since they somchov know they are expletives) set aside those verbs as ones that do not take a subject argument. Then children hear these same raising verbs occurring in the frame John
cecm o bo happs nd knor that.the.Subect comot be s argumcnt of soen. But than they hear Jobn wenta o b happy and have.alvcads decided shat Shis frame. 15 one in hich the miris subject is w0t an argument of the Moin verb Thes, control verbe ot incorrectly Lumped togother aiih. the rafeing verbs. This sconario £11s with the resulis from the txo cxper inents
described above. But it also introduces a learnability problem: how does the learner undo the error of lumping raising and control verbs together, in particular, the error of misanalyzing control verbs as raising verhs? Recall that the learner will not receive positive cvidence that will force her to change her mind. This problem is further compounded by the presence of
anbiguous verbs, such as begin, which are sometines raising and sometines control verbs. Hovever, prosumably the learner will also hear these verbs in various other contexts: Mary wants an apple, Mary tried the potato salad, Mary wants John to leave (and not ®Mary scems an apple, *ary scems John to leave). Hearing control verbs in transitive main clauses may provide the

necessary cue that these verbs do select NP argunents, while raising verbs do not. References Becker, M. (2002) fiierbs on the fringe: Raising verbs as lexical hazards , IRCS Tech Report #02-0L. Becker, M. (to appear) Heem, and other hazards of the lexicon , to appear in: Proceedings of CLS 38, Borer, i and K. Wexler (1987) ffthe maturation of syntex , in T. Roeper and
E. Willians (eds.) Porameter setting. Dordrecht: Reidel. Frank, R. (1998) ffitructural complexity and the time course of gramatical development , Cognition 66, 219-301. Gillette, J., H. Gleitman, L. Gleitnan, and A. Lederer (1999) Hiuman simulations of vocabulary learning , Cognition 73, 135-176. Gleitman, L. (1990) fffhe structural sources of verb meanings , Language
Aequisition 1, 355, Naigles, L. (1990) fhildren use synax Lo Leatn verb ncanings . Journal of Child Language 17, 357071 erlmutter, D. (1979) ffhe txo verbs begin , i D.J. Napol and E. Rando (eds) Syntactic argumentstion, Waskington. D.C.: Georuetown University Press. 1 In Tables 1 and 2, 1 give the proportion of rising yerh, con\rol verb, ambiguous and other
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