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Building Verb Meanings

Marka RApPAPORT Hovav AND BeTa LEVIN

Much research on the syntax-lexical semantics interface in the eight-
ies took as ids starting point the hypothesis that many aspects of the
syutactic strzcture of a sentence—in particular, the syntactic realiza-
tion of arguments—are projected from the lexical properties of the
verbs and other predicators in it (see Wasow 1983). This hypothesis is
made exphicit, for exampie, in the GB framework’s Projection Princi-
ple {Chomsky 1981, 1986). On this approach, the lexical property of
a verb that is taken to determine its syntactic behavior is its mean-
ing {e.g., Levin 1603; Levin and Rappaport Hovay 1985; Pinker 1989).
Much affort was therefore devoted to developing lexical serantic repre-
sentations which conld serve as a basis for the perspicuous formulation
of rules—aften called hnking rules—which determine the realization of
arguments in syntax.

Close scrutiny of possible argument expression options reveals that
many verbs exhibit a range of argument expressions, a phenomenon
which hss more recently been the focus of attention in work on argu-
ment expression. Some illustrations of this variation are given below,
usiog the verbs sweep, whistle, and run.

{1} a, Terry sweps.
h. Terry swapt the foor.
€. Terry swept the crumbs into the corner.
d. Terry swept the leaves off the sidewall.
€. Terry swept the Hoor clean.
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Terry swept the leaves into a pile.
Kim whistled.

Kim whistled at the dog.

Kim whistled a tune.

Kim whistled a warning.

Kim whistled me 2 warning.

Kim whistled her appreciation.
Kim whistled to the dog to come.
The bullet whistied through the air.
The air whistled with builets.

Pat ran.

Pat ran te the beach,

Pat ran herself ragged.

Pat ran her shoes to shreds.

Pat ran clear of the failing rocks,

f The eoach ran the athletes around the track.
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T'his variation invoives not only the npumber and syntactic type of com-
plements that a verb can take, but also the allowable combinations of
these complements, For instance, although sweep may simply take a
ditect object as in (1b), the NP the crumbs is possible as a direct object
of sweep only if followed by a PP complement; thus, the acceptable {1c)
contrasts with the unacceptable * Terry swept the crumbs. Moreover,
the variation in syntactic context correlates with variation in meaning.
Consider the verb sweep again. Sentence (1a) shows the properties of
an activity, while (1¢)~{1f) show properties of accomplishments. More
specifically, {1c) and (1d) describe the bringing about of a change of
incation, {1e) describes the bringing about of a change of state, and

(1f} describes the creation of an artifact. A second example reinforces -

thie point: the verb run can be found fu contexts describing an activity
as in {3a), dirccted motion Lo a goal as in (3b), a caused change of state
as in (3c) or (3d), or a coused change of location as in (3f).

Such variztion poses a serious problem for theories of argument
expression. On an approach which takes argument expression to be
Jetermined from a lexical semantic represestation via linking rules,
verbs with smitiple options for the expression of arguments bave to
lsave multiple lexical semantic representations. If such variation is the
rule rather than the excepiion—and recent studies shbow that the phe-
nomenon is indeed widespread—then the lexicon must contain & vast
number of verbs with multiple lexical estries. This result is undesir-
able, however, if only that it seems counterintuitive to have to posit
that, for example, in sentences (1)-(3), we are dealing with six different

verbs sweep, nine different verbs whistle, and six different verbs run.,
Clearly, what is needed is a theory which will predict the range of ar- =" ..

pument expressions and meanings s particnlar verb can be associated
with. Then the different lexical entries for individual verbs could be
generated from general principles which determine the range of mean-
ings a verb can have, and the existence of these multiple lexical sntries
would be accounted for in a principled way.

Although a first glance at examples such as {1)-{3) might give the
impression that a verb’s meaning! can vary in 2lmost unlimited ways, a
closer look at the attested variations in meaning reveals that this is mot
so. There are several striking properties of such variztion which suggest
that there are linguistic principles governing the range of meanings
associated with a verb. First, the variation Hlustrated in {1)-(3) is not
associated with individual verbs, but rather with eatire semantic classes
of verbs and thus may be considered av instance ef what Apresjan
(1973} calls “regular polysemy.” For example, the behavior of sweep
is typical of verbs of surface contact through metion; thus, the verb of

surface contact wipe is found in the same range of contexts as sweep,
as Hlustrated below.

{4} Terry wiped.

Terry wined the table,

Terry wiped the crumbs into the sink.
Terry wiped the crumbs off the table.
Terry wiped the slate clean.

Terry wiped the crumbs into & pile.
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Similarly, the verb run shows a pattern of behavior characteristic of
al verbs of manner of motion, while the range of contexts available
to whistle is typical of verbs of sound emission {for a discussion of the
fatter, see Lavin 1901). Thus, verbs naming similar concepts appear in
the same range of syntactic contexts, with verbs in ench class showing a
unique pattern of behavior, The fact that the range of meanings avail-
abie to a verb seems to be determined by its sernantic class membership

lin our presentation of this phenomenon we attribute the variation in meaning in
exampies such as (1)-{3) to the verb, characterizing it as verbal polysemy; others
attribute the variation in meaning to the construction the verb is found in. We
diseuss these two perspectives in the appendix, where we point out that both face
the problem of accounting for the varfation in meaning. We also argue that the
two approaches incorporate similar assumptions about Lhe nature of verh meaning,
and as a conzequence the insights that we present in this paper into the nature of
the variation in mesning carry over in large part to the constructional approach,

even though we will describe the problem in terms of verbal polysemy in the body
of the paper.
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suggests that there are principles which govern variation in verb mean-
ing. Furthermore, as Hiustrated in detail by Slobin (1887, 1996}, Talmy
(1075, 1885, 1001), Wienold (1095), and others, the range of meanings
aveilabie to members of a particular verb class in cne language may
not be available to the members of the corresponding class in another
language, with systematic differences attested. The existence of cross-
linguistic variation suggests that the principles poverning possible verb
meanings are linguistic in nature and given to parametric variation.
Finailly, and perhaps mest importanily, not all English verbs allow
the same range of fAexibility in meaning and argument expression, and
again this property is correlated with a verh's semantic class. For ex-
ample, as we illustrate extensively in section 1 of this paper, verbs of
change of state such as break do not permit anything like the range of
argument expressions that verbs of surface contact such ag sweep show.
A prerequisite to the development of an explanatory theoty of pos-
sible variation in verb meaning is the documentation of allowable varia-
tions and, more important, the constraints on such varfation.? To that
end, we present & case study of the two verbs break and sweep, each a
- representative of a well-established semantic ¢lass: verbs of externally
caused change of state and verbs of surface contact through mation,
respectively. We choose these verbs because they serve to Hlustrate a
dichotomy in the Eaglish verb lexicon that turns out to be central to
understanding the natare of the elasticity of verb meaning. As we show
in section I, these two verbs show a striking contrast in the range of
meanings available to them. First, we carefully review the argument
expression options available to each; then, we identify a fundamental
difference in their meaning. In section 2 we use this difference as a
clue to the nature of the process which gives rise to variation in verb
meaning. o section 3 we sketch the rudiments of a theory which will
predict the exaci range of meanings and syntactic contexts which in.
dividual verbs may be associated with, In section 4 we show bow this
theory accounts for the differente between the two verbs under study.

1 Manner versus Result Verbs

Tt is striking that the verbs whose impressive elasticity in meaning ia
Hlustrated in (1)-€3} all lexically specify or “lexicalize” the manper
in which the action denmoted by the verb i3 carried out. These verbs
contrast with verbs such as break and open which lexicalize the result
of the action denoted by the verb, but not the manner. We therefore

2We are not concerning bursslves with vatiations in meaning that involve figurative
or metaphorical uses of a verh {e.g., cat ax in The acid ate the metal),
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. tefer to verbs Like sweep and run as "manner verbs” and €0 verbs such

as break and open as “result verbs.”3 After clarifying the nature of the
intended semantic distinction, we demonstrate a correlation between it
and the range of syntactic and serpantic variation available to a verb:
result verbs show a much narrower range of variation in meaning and
syntactic context than manner verbs,

As noted above, the verb sweep exhibits behavior that is represen-
tative of that of other verbs of surface contact, including rub and wipe.
These three verbs are distinguished from each other in the manner of
surface contact they specify, but none of these verbs, in its most basic
use, entails a resulting change in the contacted surface. Thus, although
a foor is typically swept in order to remove dirt and debris, a foor that
is swept need not end up being clean. Although a bearer will infer that
& swept Hoor is a clean floor because the conventional goal of sweep-
ing is to clean a foor, there i& nothing contradictory in saying Tracy
Just swept the floor, but there are still erumbs on il Verbs of man-
ner of moticn such as run, skip, and jog are distinguished from each
other with respect to the manser of motion each specifies: however,
no achieved location {a kind of result) is entailed by such verbs unless
an explicit goal phrase is added. For example, the sentence FPaf runs
simply states that Pat is moving in a particular way. Typically, we
assnme that Pat is also undergoing some displacement, but in the ab-
sence of a goal phrase this displacement need not be oriented towards
& particular goal, and in fact there need not be any displacement at
ol {Pat run in ploce). The verb whistle shows the behavior typical of
verbs of sound emission; such verbs lexicalize the manper in which a
sound is emitted (2ad perhaps properties of rhe sound emitied) and
differ from each other with respect to manner of sound emission. Thus,
a whistle is amitted by forcing air through pursed lips, while a grunt
involves the vocal fract.

Manner verbs like siweep, run, and whistle can be contrasted with
result verbs,® which lexicalize a particular result, but more often than
not are vague 25 1o how the result is achieved. There are two types
of result verbs: one type lexicalizes a resulting state and the other a
resulting location. A verb of change of state, such as break, dry, or
twiden, as the name implies, lexicalizes & particular achieved state, and
the verb denotes the bringing about of this state. But though the

*The manner/resull varh distinciion has alse received independent support from
studies in child language acquisition, incleding Behrend 1990, Gemoer 1878, and
Gropen et al. 1991,

¥There are some verbs whick lexically specify both manner and result; eut is
probably such a verb.
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verd itself denotes the bringing about of this state, it leaves the nature
of the cousing activity involved unspecified; that is, such verbs do oot
lexicalize & manner, For example, clothes may be dried by putting them
imto & dryer or by patting them out in the sun; tue verh dry may be used
no matter how the dry state is brought about, Likewise, a vase may be
broken in many ways; again the verb break’s own meaning contributes
nothing to the specification of how the vase came lo be broken, "I‘h.e
verh alean zlso specifies a resulting state, while leaving open how it is
nchieved. In fact, how a clean state is obtained depends on the surface
involved: Hoors are cleaned by sweeping or washing, while counters and
tables are wiped. Verbs which lexicalize an achieved location are the
second type of result verbs. These are verbs of directed motion such
as come, g0, and arrive, which levicalize an achieved location (and
asuzliy also a direction), but notl & manuer of motion. For esample,
someane could arrive at the station by running, walking, driving, or
bicyciing. These verbs can be contrasted with manner of motion verbs
such as runm, swiw, jog, of walk, which specify a manner of motion but
po achisved lecasion {or direction}.

We siow iljustrate how the result verbs are much more constrained in
their syntactic behavior than the manper verbs by presenting a variety
of con;;ra.sting properties of the two verb types. First, two-argument
manner verbs more readily allow the omission of their direct object
than two-argument result verbs, Contrast the manner verb sweep and
the resuii verb break in {5). Although sweep may occur without an
nbject even in the absence of any context, break cannot, and it is even
dificult to think of a context that would improve an example such as
(553
{5y 2. Lesiie swept.

b, *Welly broke.

Second, manner verbs can readily appear with a wide range of “pon-
subcategorized” objects, whereas such objects are not available to re-
sult verbs. In (Ba} her fingers is o nonsubcategorized object since it
is not ihe surface that is being scrubbed. Although this sentence is
understaad to describe the scrubbing of a surface, the surface itself is
aot mentionad, Thus, the sentence meaus that Cinderella scrubbed

something, perbaps the fisor, until her fingers were raw; however, (b} -

crnnpot have a paraliel interpertation: the child broke many things,
and as @ resuit of handling the broken things his knuckles were hurt.
&n additional pair of examples contrasting manuer and resuli verbs is
givea n L?}
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(8} a. Cinderelia scrubbed her fingers to the bone,

B, *The clumsy child broke his knuckles to the bone.
{7 B The child rubbed the tiredness out of his eyes.

b. *The clumsy child broke the beauty out of the vase,

Although sweep and other verbs of surface contact ean be used as
verbs of change of location, change of state, and creation ae illustrated
in {1}, a verb of change of state like break cannot show such a range
of uses, as illustrated in {8)-{10). In each pair, the {a) sentence with
break cannot be assigned an interpretation to parallel the {b} sentence
with a manner verb; the intended interpretation of each break sentence
is given in parentheses.

(8) A *Kelly broke the dishes off the table.

{meaning: Kelly removed the dishes from the table by
breaking the table)

b. Keily swept the leaves off the sidewalk,

{9) 2. *Kelly broke the dishes off the table.

{meaning: Kelly broke the dishes and as a result they
went off the table.)

b. Kelly shoved the dishes off the table,

{10y a. *Kelly broke the dishes into a pile.

{meaning: Kelly broke the dishes and made a pile cut
of them)

b. Ielly swept the leaves into a pile.

A similar distinction is feund among verbs of motion. Directed motion
verbs are also rigid in their behavior: they do not exhibit the range
of options available to verbs of manner of motion. Thus, the verb go
is not found in the same range of contexts as run, as the attempt to
insert it in contexts parallel to these in (3} shows,

(i1} a. The students went.
b. The students went to the beach.
c. *The jetsetters went themselves ragged,
d. *The runner went his shoes to shreds.
€. *The pedestrian went clear of the oncoming car.
£ *The coack went the athletes around the track.

In sum, the impressive flexibility of manner verbs with respect to ar-
gument expiession contrasts with the relative rigidity of result verbs,
2 The Monotonicity of Verb Meaning Construction

In this section we provide an intuitive explanation for the distinctive
behavior of manner and result verbs. Then, in the following section
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we ouslice a theory of verb mesning and argument expression which
derives the desired results,

As a first step towards understanding why the difference in type
of meaning component lexicalized in the verb should be correlated
with such a siriking differsnce in verb behavior, we point out that
manner verbs and result verbs have different lexical aspectual classi-
fications: manner verbs are activities, whereas resuit verbs are either
achievements {e.g., arrive} or accomplishments (2.g., transitive break},
This last statement presupposes that verbs with multiple meanings, al-
though associated with more than one lexical semantic representation,
syill have a basic semantic classification, and that the lexical aspec-
tual classifications we just referred to are the basic classifications of
manner and result verbs. For example, as illustrated in {1}, the verb
sureep has a variety of uses that qualify as accomplishments, as well as
uses that qualify az activities; nonetheless, we assign this verb a basic
classification as an activity verb because all its uses entail an activity
involving » particular manner of surface contact, but poly some of its
uses entail a resull, We assume that the basic elassification of a verb
is determined by the nature of the concept which the verb lexicalizes;
see section 3.1,

Research on lexical aspect has brought cut interrelationships be-
tween the various aspectual classes. These interrelationships have been
captured in the predicate decompositions assigned to the members of
the various aspectual classes by certain theories of lexical semantic
representation. For instance, accomplishments are generally assigned
a complex event structure. (For arguments in favor of such an event
structure see Dowty 1979; Parsons 1890; Pustejovsky 1991, 1945; Van
Valin 1983.)

(12)  {{x ACT | CAUSE | BECOME | y <STATE > ]}

Accomplishments are complex events composed of two subevents: the
causing event—typically an activity-—snd the change of state it brings
- about. Thus, in the representation (12) the Hrst subevent of an ac-
complishment has the representation also associated with activities,
given in (13}, while the second subevent has the representation also
associated with achievements, given in (14).

(13)  {x ACT)
{14} [ BECOME [x <STATE> | ]

The possible variations in verb meaning illustrated in (1}-(3} all
involve the “expansion” of an activity to yield various kinds of accom-
plishments. For example, if sweep is basically an activity verb, ali the

et
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extended meanings which the verb is associated with involve the ad-
dition of a resulting state: a change of location, a change of state, or
the coming into existence of some artifact. In each instance, the ad-
dition of the resuiting state is signalled by an element in the syntax.
For example, in all the examples in {1), the verb sweep itself signals
the activity part of the event structure, and in {1c)~{1f) the resulting
state is signatled by some other element in the senience. This pattern
suggests that verb meaning is built up incrementaily.

If we take this idea further and assume that verb meaning is built
up in 2 monotonie fashion, in & way which precludes the elimination
of any basic element of meaning, we have 2 patural explanation for
the differential behavior of the result verbs and the manner verbs.® If
we assume that many of the result verbs are inherently classified as
accomplishments, then the rigidity in their behavior can be attributed
to the nature of the lexical representation of sccomplishments: accom-
plishments have fully lexically-specified representations. They cannet
take on activity readings without eliminating a lexically-specified com-
ponent of verb meaning (the resulting state). Furthermore, we pro-
pose that ne additional expansion of their representation is possible
as the accomplishment representation is the most complex representa-
tion available. Consequently, if the accomplishment verb is one that

specifies a change of state, no change of location can be added to the
meaning of the verb, and vice versa.

3 Components of the Theory

In this section we sketch the components of a theory intended to ac-
count for the possible meanings avaifable to different types of verbs.
This theory incorporates the insight of the previous section that verbs
have basic classifications which can then be expanded in a monotesic
fashion. [nsection 3.} we introduce the representations of verb meaning
we assume. Then in sectien 3.2 we present well-formedness conditions

4 'here are some Lypes of meaning change that are not monotonic, but these ap-
pent to represent phenvmena distinet from that under study in this paper. An
exampie iy the phenomenon sometimes referred to as "semantic bleaching,” which
appears to involve the loss of scme elament of word meaning. THustrations of se-
mantic bieaching are the uze of the verb dreak in The news broke or the use of the
verb fall in The baby fell asleep. It 55 significant that semantic bleacking always
tnvolves the loss or weakening of the idiosyncratic aspect of verb meaning {what we
eall the "constant” in section 3.1}, and to our knowledge, never involves remaval
of grammaticaily-relevant aspecta of verd meaning (what we cali the “templats®
in section 3.1}. Furthermors, “semantic bleaching” is guite idiosyncratic, being
associated with individual verbs rather than with grarsmatically-relevant semantic
classes of verbs in the sense of Levin 1503, Both these properties set it apart from
the type of varistion in meaning represented by examples sual as (1)-{3}.
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governing the association of a syntactic expression with the meaning
representation.

%1 The Basic Elements of Verb Meaning

Much recent work in lexical semantics either implicitly or expiici‘tly
recognizes a distinction between two aspects a'f ierh r?eaprr}g, x.vhlc'h
we term the “structural” and the “idiosyncratic. This (hsti'nctwn is
also central to oitr theory of the representation of verb meaning. The
structural part of & verb's meaning is that part which is ‘teievant to de-
termining the semantic classes of verbs that are grfzmmat.u:aily relevant,
while the idiosyneratic part of a verh’s meaning dlstingumhes‘ that verb
from other members of the same class. The recognition of this Subdlv3~
sion in verh meaning is a major achievement of recent lexical sez?z?.nt}c
rosearch, and it is assumed, aithough not necessarily made explicit, ,m
the work of many researchers® For example, Grimsbaw (1903) dis-
rinwuishes between “semantic structure,” roughly the structurai cosl-
:}o;ent of meaning, and “semantic content,” roughly the idiosyncratic
;:Omponeut of meaning, Hale and Keyser (1993) a.ssociatf; fixed mean-
ings with certain structural configurations Whlfﬁh occur in the lexical
representation of many verbs; these conﬁgt.i_ratmns cone;pond to t‘he
structural component of meaning. In their representa&mnsf thfa fd'
ipsynoratic aspect of meaning is represented by 2 “head” which is in-
serted into thesa structures and then undergoes Head Movement {nta
ap empty V position, thus integrating the idiosyncra.tic component into
the strnctural component of verh meaning. ‘

1t is usunlly assumed ¢hat the structural compoaent of verb meaning
i« that aspect which is grammatically relevant—Ior :examp!e, relevant
to argument realization—and defines the grammatically.relevant se-
mantic classes of verbs—that is, those semantic classes of verbs whf}se
members share syntactically- and morpbologically-salient prol?ert:es.
Te fact, in most current theories, the aspects of meaning wl_nr:h are
grammatically relevant usually are those which define the various on-
ﬁolmgica‘i types of events, which correspond roughly Fo the recognized,
Yendfer.Dowty aspectual classes of verhs, It is for this re_a.san, that the
srammaticaily-relevant lexical semantic representation is often called
:ﬁ coveut structure.” n contrast, the idiosyncratic aspect of verb
meaning serves to differentiate a verb from other verbs sharieg the

Efar mmore extensive discussion of this digtinction a'r:d its‘mnsequences se'e
firimshaw 1581, For a presentation of the alernative point of }':e:arwthnt S v:etl:ls
muaning cannot be carved up secording to whether or. not it is grammatically
reievant——see ‘Taylor 1995, and Jackendoff 1086 for a rejoinder.
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same structural aspects of meaning; the idlosyncratic aspect is not
relevant to the verk's grammatical behavior.

In many current theories, verbs are given an articulated lexical sev
mantic representation taking the form of a predicate decomposition
(Jackendoff 1080; Levin and Rappapoert Hovav 1895; Pinker 1980; Rap-
paport Hovav and Levin in press; Van Valin 1963). A predicate decom-
position s made up of two major types of componeats, primitive pred-
icates and what have been called “constants.” Specific combinations of
primitive predicates represent the structural aspect of verb meaning,
while the constants represent the idiosyncratic element of meaning.
The various combinationa of primitive predicates constitite the ba-
sic stock of lexical semantic templates of a language (the “thematic
cores” of Pinker 1988). A verb's meaning consists of zo association of
a constant with a particular lexical semantic template. For example,
causative chanpge of state verbs share the lexical semantic template in
{15a}, with the various members of the class being derived by a partic-
ular instantiation of the constaut representing the state, as illustrated
by the representation of causative dryin {15b).

(15) a. {[x ACT | CAUSE [ BECOME [y <STATE> ]
b. {[x ACT | CAUSE [ BECOME [y <DRY>|]]

As discussed in the introduction, verbs with multiple meanings are
associated with multiple lexical semantic representations. These mul-
tiple mearings usually arise from the association of 2 single constant
with more thas one lexical semantic template, For example, some of
the uses of the verb sweep iHustrated in (1) can be derived by the as-
sociation of the constant <SWEEP> with the three templates in {16};

we present fully-instantiated. representations that include the actual
constant in section 4.

{16) a. [xACT )
b. {Ix ACT | CAUSE [ BECOME [y <STATE> ]
< {{x ACT | CAUSE [ BECOME | y <PLACE> ] ]]

We assume that Universal Grammar provides an inventory of lex-
ical semantic templates consisting of varicus combinations of primi-
tive predicates, which correspond to a large degree to the generally
acknowledged event types. For this reason, henceforth we refer to a
lexical semantic template as an “event structure template.” The in-
ventory of event structure templates includes those listed below.” (The

TI'he proposed activity event structure template has a single argument, although
we recognize that there are two.srgument activity verbs such as Sweep; we discuss
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italicized material in angle brackets represents the constaat, which we
discuss immediately below.)

[ x ACT MaANNER> | {activity)
[x <STATE> | (state)
{ BECOME | x <STATE>]] {achievement)
[ x ACT<manngr> | CAUSE '
[ BECOME |y <STATE> ||| {accomplishment)

[ x CAUSE | BECOME | y <STATE> 111 (accomplishment)

Although the set of event structure templates is fixed, we assume
that the set of constants is open-ended. Each constant has an onto-
logical categorization (Jackendoff 1990; Pinker 1889), drawn from a
fixed set of types (e.g., state, thing, place, manner, etc.). Each con-
stant is also associated with a name {ie, 2 phonological string). As
the discussion above suggests, we assume that the ontological type
of a constant determines its basic association with 8 particular event
structure template; these associations are specified via what we f:aii
seanonical realization rules,” whose name is inspired by the canonical
structural realizations of Grimshaw 1981. In addition, each constant
also determines the basic number of participants in the event it is as-
sociated with.® For example, although both running and sweeping are
activities, an event of running misimally involves the runuer, while an
event of sweeping minimally includes a sweeper and a surface becsuse
of the nature of sweeping itself.

There are two ways in which constants are integrated in.w event
structure templates: either they may be modifiers of pl:edlcates or
they may serve as arguments of predicates, filling 2 pgrtwula:_: argu-
ment slot in a template, A modifier constant i§ associated with the
predicate in an event structure template that it modifies, For' e).campie,
a constant categorized as a manner usually modifies an activity, and
it is therefore associated with the predicate ACT ia the activity event
structure template. Likewise, an instrument constant ma:.:diﬁes‘an an-
tivity {since it specifies the generic activity associateq with using the
fnstrument), 50 it too will be associated with the predicate ACT in an
activity template. .

The basic idea behind the canonical realization rules is that the

the trentment of the nonactor argument of Ewo-argurment activity verba in sections
3.2 and 4.1, ) . ) N

B Goldberg {1995) and van Hout (1996} also propose that the idivsyncratic comp
sent of & verd's meaning, what we call the “constant,” determines the basic number
of participants in an gvent.
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minimal elements of meaning epcoded in the constants must be given
syntactic expression. In this way, these rules also emsure the mono-

tonicity of verb meaning, The fundamental canonical realization rles
include those given below:?

(17)  manner — [ x ACT<MANNER> |
(e.g., jog, run, creak, whistle, ...}
{18)  instrument — { x ACT cIvSTRUMENTS |
{e.g., brush, hammer, saw, shovel, ...)
(19)  placeable objecs —+
{ x CAUSE [ BECOME { y WITH < THING>}]]
{e.g., butier, otl, paper, tile, waz, ...)
(20}  place - [ x CAUSE | BECOME {y <PLACE> |1}
{e.g., bag, boz, cage, crate, garage, pocket, ...}
{21)  internally caused state — [ x <STATE> |
{e.g., bloom, blossom, decay, flower, rot, rust, sprout, ...)
{22)  externally caused state —
[{x ACT | CAUSE [ BECOME [ y <STATE> )]}
{e.g., break, dry, harder, melt, open, ...}

Each rule pairs a constant of a particular ontelegical type, specified
on the left of the arrow, with the event structure template to the right
of the arrow. In these rules, the place of the consiant in the associated
event structure template is indicated in capital italics and placed be.
tween angle brackess. Argument constants appear in the appropriate
argument position in the templates. MeodiBer constants appear as sub-
scripts to the appropriate predicate in the event structure templages,

We call the pairing of a constant and ap event structure template
an “event structure.” We consider the peirings of constants and event

Flnstead of the event structure template in (19), the canonical realization rule
for placeable objects might give rise te the template: [ x CAUSE [ BECOME
[ <THING> AT y |} |. There is some debate as to which template is the more
appropriate one; see Hale and Keyser 1993 for discussion. We zlso lesve it 1o further
vesearch to determine whether the temiplates in {19} and {20) should be of the form
“event cause event” rather than the proposed “individual cause event.”

Qur representations for activitien use the primitive predicate ACT modified by
a mannper constant; other representations for activities use a predicate DO 1aking
a consteni as an argument or, if not, take a form that is suggestive of this anal-
ysis, as in Hale and Keyser 1993. For example, our proposed analysis of Jough
{x ACT . pavens> | could be contrasted with the following alternative analysis,
1x DO <LAUGH> . The representation In terms of D) appears to receive sup-
port from languages like Basgue where the counterparts of English one-argument
activity verbs are expressed by the verh do plus a noun (Levin 1988); however, this
representation does not seem appropriate for two-argument activity verbs, Clearly,
further investigation into the proper Tepresentakion of activity verbs is necessary.
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structure templates effected by the canonical realization rL.iEes to con-
stitute a basic verb meaning; we return to derived meanings below,
We assume that the “name” associated with a particular verd mean-
ing is contributed by the constant (see Rappaport Ho\iav and Levin in
press for discussion). A verb’s lexical entry, then, consists of $he name
contributed by the constant together with the meaning, tepres‘ented
as an event structure. Since the constant specifies what is idiosyn-
cratic to a particular verb--is,, its “core” meaning—we will say that
the verb lexicalizes the constant. To take an example, the verb sweep
takes its name from o constant which specifies a certain manner of
surface contact invelving motion; due to the nature of this typ‘e of sur-
face contact, this constany is basically associated with an activity event
structure template by the canonical realization rule (17), and thus, the
verh sweep is an activity verb,

We have just suggested that a simple verb meaning fovolves the
association of a constant with an event structure template by a canon-
ieal realization rule to prodnce what we have called an event structure;
however, there is more to “building” the basic event structure of 2 ve'rb
than Ailing the constant position in the event structure template with
the constant. When a constant iy associated with an event am?ture
template by 2 canonical realization rule, the participants assoclatefi
with the censtant rust be matched up, if possible, with appropri-
ate variables in the event structure template. We assume that, as
Goldberg (1995:50) puts it, “semantically compatible” participants are
paired with each other.!® For example, consider the manner f{f mo-
tion verb run, which takes its name from a constant that specifies a
certain manner of motion; this constant is assoclated with an event
that involves a single participant, a rupnper. As 2 manner constant,
this comstant iz associated by caponical realization rule (17) with an
activity template; the single participant associated with the ca_nstant
is semantically compatible with the single variable associated with the
activity event structure template, so the two can be matched up.

There is, however, one complication in this process. Ia certaln in-
stances the constant has more associated participants than there are
variables in the corresponding event structure template. In such in-
staneces, somne participants are not paired with variables in the event
structure template. This situation arises with two.argument activ-

Wi¥e do not spefl out the details of the prosess that integrates the participants
asspciated with the constant with the variables of the event structure template
here, but see Goldberg 1995, particularly Chapter 2, for some refevant disctfsuion,
which though couched in terms of the constructional approach discussed in the
appendix, can be transiated into the perspective thei we are taking here.
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ity verbs, such as the verh sweep. We have sugpested that the verb
sweep is derived {rom a constant associated with two participants, al-
though the activity event structure template this constant is associated
with has only one variable. The actor participant is matched up with
the variable of the activity template, but the nonactor argument is
not matched up with a variable in the activity template and must be
integrated tnto the resulting event structure in some other way. lis
presence, we contend, is simply licensed by the constant.

As a result, we can distinguish between two types of participants in
ag event structure: those that are licensed by virtue of both the event
structure template and the constant and those that are licensed by
virtue of the constant alone. In fact, Grimshaw (1903) argues con-
vincingly for making a dichotomy among arguments along roughly
these lines based on differences in the behavior of the two types of
arguments; she refers to them as “structure” and “content” argu-
meunts, respectively; we will refer to them as “structure” and “constant”
participants.!’ We return to the differences in behavior in section 4.1,
after proposing in section 3.2 that there are distinct conditions govern-
ing the syntactic realization of the two types of participants. lu the
event structures in the remainder of the paper, constant participants
will be undertined to distinguish them from structure participants.

We have just described the construction of a basic verb meaning.
The widespread variation in verh meaning indicates that many, if not
most, verbs are also assoclated with derived verb meanings. We at-
tribute much of the variation in verh meaning, specifically that varia-
tion which is monotonic in nature, to Template Augmentation, which
allows more complex event structure templates to be built on simpler
ones; however, Template Augmentation can only create meanings that

are consistent with the basic inventory of lexical event structure tem.
plates.

{23} Template Augmentation: Fvent structure templates may
be freely augmented up to other possible templates in the basic
inventory of event structure templates.

In order to show how Template Augmentation accounts for the range of
semantic and syntactic variation exhibited by different verbs, we first
need to make explicit the well-formedness conditions governing the syn-

tactic realization of arguments and the predicates they are associated
with.

1\Ve leave it for further study to datermine whether the notion of structure argu-
ment might averlap with the notion of aspectual or event roles in the work of Ritter
and Rosen (1898, this volume} and Tenny {1995),




C 112 / Mauka Rarparori Hovav anp BetH Levin

3.2 Well-formedness Conditions o1 Syntactic Realization

We posit two well-formedness conditions on the syntactic realization of
event structures. Their statement reflects assumptions common in the
literature that elements in the semantic representation roust be syn-
tactically encoded and that the syntactic representation must be fully
interpreted semantically. This idea has generally been instantiated
with respect to the arguments of predicates, as in the Theta-Criterion
of Chomsky 1981, but in the Subevent Identification Condition in (24)
we extend this idea to the major components of the event structure,
the subevents that constitute it.

{24)  Subevent Identification Condition: Each subevent in the
event structure must be identified by a lexical head (e.g., 2 V,
an A, ot a P) in the syntax.

In most instances this identification comes about as a side effect of the
association of the constant with am event sttucture tempiate via ene
of the canonical realization rules: the verb takes its name from the
constant, and we assume the verb also identifies any subevents in the
event structure that results from the association of the constant with
an event structure template by the relevant canonical realization rule.
If Template Augmentation contributes another subevent to an event
structure previously created via a canonical realization rule, then this
additional subevent must be identified by another lexical head in the
syntax for the Subevent Identification Condition to be met. As stated,
the Subevent Identification Condition allows for a single verb in the
syntax to identify more than one subevent when a canonicsl realization
tule associates the constant with a complex event structure teraplate;
as we discuss in detail in section 4.1, externally caused charge of state
verbs, which are built using canenical realization ruie (22) are a case
in point.

The second well-formedess tondition, the two-part Argument Re-
alization Condition, involves the syntactic realization of the structure
participants in the event structure,
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(25)  Argument Realization Coondition:

a. There must be an argument XP in the syntax for each
structure participant in the event structure.
b. Each argument XP in the syntax must be associated

with an identified subevent in the event structure.

The first part is a reformulation of well-formedness conditions recently
proposed in the work of Grimshaw and Vikner {1993) and van Hout (in
press). Grimshaw and Vikner introduce their well-formedness condi-
tion to account for an obligatory adjunct requirement in some passives.
Van Hout appeals to such a condition to account for the interaction
between aspectual prefixes or particles and transitivity in Dutch and
Russian. The second part of the Argument Realization Condition is
reminiscent of a range of conditions in the literature that ensure that
ail constituents in the syntax are properly licensed, including GB’s
Theta-Criterion {Chomsky 1981, 1986) and LFG’s Completeness and
Coherence Conditions (Kaplan and Bresnan 1882).

The first Argument Realization Condition makes reference oaly to
structure participants. Therefore, if an activity (sub)event includes
hoth a structure participant and a copstant participant, the Argu-
ment Reslization Condition requires only that the former be realized
in the syntax. Nevertheless, we suggest that there is a recoverabil-
ity condition on counstani participants, which in certain circumstiances
requires their realization. This recoverability condition is not a well-
formedness condition on the syntactic realization of the event structure,
since such constant participants are not essential to event structure (see
alse Grimshaw 1983), rather it simply requires that the content of a
copstant participant be recoverable. Their content is trivially recover-
able when they are syntactically expressed, but such participanis may
sometimes also be recoverable when unexpressed from the context via
pragmatic inferences; see section 4.1 for further discussion. Thus, the
conditions on the syntactic realization of constant and structure par-
ticipants differ.

Besides the well-formedness conditions, we assume the existence of
a theory of linking that determines the specific syntactic expression
of the participants in the event structure. We assume that this the-
ory takes the form of a set of linking rules such as those in the work
of Carter (1988}, Jackendoff {1860}, or Levin aud Rappaport Hovav
{1995}, Such rules determine the precise syntactic expression of par-
ticipants based on their function in the lexical semantic representation.
Nothing, however, hinges on our use of linking rules, and we acknowl-
edge that the best formulation of a linking theory is still a matter
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of debate {see Levin and Rappaport Hovav to appear for discussion}.
Linking rules have been open to criticism since they refer to particular
positions in lexical semantic representations. Some researchers have
tried to avoid making such explicit statements, for instance, through
the use of thematic hierarchies (Belletti and Rizzi 1088; Grimshaw
1990; among others) or even by taking linking to be a reflection of
depth of embedding in 2 lexical semantic representation {Joppen and
Wunderlick 1995; Wunderlich 1097; they adopt this idea from the work
of Bierwisch). '

in the next section we show how the assumptions laid out in this
section, along with the representations assumed for the various classes
of verbs, account for the differences in behavior of manner and result
verss. To do this, we show how the multiple uses of sweeyp arise and
how such multiple uses cannot arise for the verb break.

4 The Representation and Derivation of Verbs with
Multiple Meanings

4.1  Simple Verb Meanings

Sweep is a manner verb which takes its name from a manner constant,
Because of the nature of sweeping, this constant is associated with two
participants: a sweeper and a surface. {We assume that the stuff that
raight be on the surface is not among the minimum set of participants
since it is possible to sweep a surface without anything being on it.)
This constant, which we represent as <SWEEP>, is associated with
an activity event structure template by canonical realization rule (17}
The single variable of the activity template will be matched up with
the sweeper participant associated with the constant since they are
semantically compatible. However, the constant ig also associated with
a zerond participant, the surface, and so this participant is licensed
only by the constant, making it a constant participact, not a structure
participant.!? Thus, sweep has the basic event structure in (26}

(268) [ x ACTcsweer> ¥ |

There are {wo argument expressions that can be associated with
sweep’s event structure; these are given in (27).

¥ The two arguments of twoe-argument activity verbs also receive distinct treatment
within Hobe and Reference Grammar {Van Valin 1990, 1993). In the activity use
of these verbz, only the actor argurnent is assigned a macrorols, while the other,
nonactor argument is not; this assignment contrasts with two-argument accomplish-
ment verbs, each of whese arguments is assigned a macrorele. Although the notion
=f magrorole is very different from the notion of structure argument, like the notion
of siructure argument, this notion has repercussiona for syntactic realization.
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27 = Phil swept the floor.
b, Phil swept.

Ix both there is a predicate in the syntax, the verb sweep, which by
virtue of the cancnical realization rule associating manner constanks
with activity templates, identifies the sole subevent in the event struc-
tm‘xre, ensuring that the Subevent Identification Condition is satisfied.
Since only the actor is a structure participaat, the first Argument Re-
alization Condition, (25a), is met as lorg as the actor is expressed
as it is in both (27a) and (27h). Additionally, there is the require:
fnent that the constant participant be recoverable. This requirement
is m_"t trivially in the transitive sentence, {27a); the acceptability of
the intransitive use of sweep means that the constant participant is
recoverable in (27b). We now elaborate on this condition,

While the appropriate formulation of the recoverability condition is
s matter of debate, we adopt the condition proposed hy Brisson (1994):
& constant participant can be unexpressed if i i3 understood as “pro-
tc?typical." We illustrate this condition by showing how it accounts for
differences among verbs of surface contact with respect to unexpressed
f}bjects. The intransitive use of the verb sweep s falicitous since there
i3 a prototypical surface associated with a sweeping event: a floor. The
strang association between sweeping and oors means that no partic-
ular context needs to be specified with intransitive sweep to ensure
the appropriate interpretation of the unexpressed participant. And in
fact, when used in isolation (27b) cannot describe a situation ia which
anything other than a floor is swept. Qther verbs of surface contact
such as wipe and rub, specify sctivities that are not associated with :;
?articniar surface; with such verbs an intransitive use is possible only
if there is sufficient context available that the relevant surface can be
determined. Thus, the intransitive sentence Kim wiped can be used fo-
licitously in the context of dish-washing. The surfare contact verb rub
aiso cannot be used intransitively without context, and an even more
elaborated context appears to he necessary with it than with wipe, if
the intransitive use is to be felicitous. ,

Our analysis can account for the striking contrast in the behavior
of verbs of surface contact such as sweep and externally caused verbs
of change of state such as break; the latter, unlike the former, require
avdirect object na matter what the context. The account hinges on the
difference in the event structures associated with these two types of
verbs: break, unlike sweep, is basically associated with a complex gvent
structure with two subevents. First, though, we review a subdivision
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ameong verbs of change of state which is relevant to determining break’s
basic event structure.

in Levin and Rappaport Hovav 1094, 1995 we argue for two types
of changes of state: those like dlossom, grow, rot, and wilt, which are
conceptualized as internally caused, and those like break, open, or dry,
which are conceptualized as externally caused.’® As their names sug-
gest, the source of an internally caused change of state is internal to
the entity that changes state, while externally caused changes of state
have a source outside the entity that changes state. The notion of exter-
nal cousation is reflected in the complex nature of the event structure
tempiate that the canonical realization rules associate with constaats
natning externally caused changes of state. Specifically, the externally
caused change of state verb break has the event structure in {28).

(28) [ { x ACT<mannvery | CAUSE | BECOME [ y < BROKEN> 111

This event structure has two subevents: a causing activity and a
change of state. This analysis is argued for by many, including Dowty
(1979), Levin and Rappaport Hovav {1905), Parsons {1990), Puste-
jovsky {1991, 1995). In the case of break, the constant lexically spec-
ifies the change of state involved, but provides no information abous
the causing subevent beyond its existence. It is for this reason that
break is a result verb and not a manner verb. While the nature of
the causing subevent is not specified by the constant, the event struc-
ture associated with break must novetheless include a representation
of this causing subevent since the change of state break denotes is
conceptualized as having an external cause and as not occurring spon-
taneously. Since the constant that gives ils pame to the verb break is
paired directly with a complex event structure template by the relevant
canonical realization rule; the verh bresk identifies both subevents in
this complex event structure, ensuring that the Subevent Identification
Condition is met. .
An important part of our analysis of verbs of surface contact was
the difference between the number of participants associated with the

1315 Levin and Rappaport Hovav 1995 we support the distinction between the two
kinds of changes of state and the difference in representation which we altzibute
Lo thews with data concerning the morphological encoding of Lhe relationship be-
tweeri the members of causative-noncausative pairs of both tvpes of verbs crose-
linguistically, We discuss the event structure template associated with internally
caused change of state verbs in section 4.3. .

ViFhis descriptien of the lexical semantic representation of externally caused verbs
of change of state brings cut an asymmetry In possible verb meanings: thers are
result verbs which imply the existence of a causing activity which is left unspece
ified, but there are no menner verbs implying an unspecified resuit. We Jeave an
explanation of this asymmetry to future research.
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constant and the number of variables associated with the event struc-
ture template; however, a comparable discrepancy does not arise for
externally caused verbs of change of state. The relevant constants
are associated with two participants: the causer and the entity that
changes state—what is $ypically referred to as the patient. These con-
stants are paired with an event structure template with two variables,
one in each subevent, and each of these two variables is semantically
compatible with, and thus matched up with, one of the two constant-
assoctated participants. Thus, there are no participants in the svent
structure whose presence is purely sanctioned by the constang; that is,
both participants are structure participants,

With this background, we now look at the application of the Ar-
gument Realization Condition to the event structure of an externally
caused change of state verb. Fhis condition requires the obligatory ex-
pression of both the subject and the direct object of such verbs, a prop-
erty of these verbs noted in section I, since emch realizes a structure
participant, one associated with each subevent of the complex event
structure of these verbs. Our analysis of this property adopts the cen-
tral insight of the analyses proposed by Brisson (1994) and Grimshaw
{1993), since it, like these two eariier analyses, also ties the obliga-
toriness of the verb’s arguments to the licensing of its complex eveni
structure. On eur account, the causer argument realizes the structure
participant of the first subevent and the patient argument realizes the
structure participant of the second gubevent.

Thus, both are obligatorily expressed. In facs, Brisson (1994) notes

that no matter what the context, the direct ebject of break canpot be
omitted, as shown ia (29).

20 a Tracy broke the dishes.
b. *Tracy broke.

Thus, the sharp contrast between break and sweep with respect to the
obligatoriness of the direct cobjeet arises from the difference in their
event siructures.

The best-known property of externally caused verbs of change of
state—and a property that sets them apart from internally caunsed
verbs of change of state—is their participation in the causative al-
ternation, Hjustrated in (30); that is, they allow tramsitive causative
and intransitive noncausative uses,

(30} & Tracy broke the dishes.
b. The dishes broke,

In Levin and Rappaport Hovav 1995 we argue that even in the non-
causative use such verbs are associated with the same complex event
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structure that we associate with the causative use. That ig, bresk, for
example, would have the event structure in (28) whether it is tran-
sitive or intransitive, We also present several types of evidence for
this analysis, which we do not repeat here. The question is how the
well-Tormedness conditions or syntactic realization are met with non-
causative break. We assume that the Subevent Identification Condition
is met in the intraositive use in the same way it is met in the transi-
tive mnse, since the consiant is still the same, and the same canonical
reslization rule asspciates this constent with ag event structure tem-
plate. But the intransitive use of break appears to be problematic from
the perspective of the Argument Realization Condition, Only a single
argument is expressed, and yet the verb is assoclated with an event
structure with two subevents, so that Argument Realization Condition
{Z5a} appears 1ot to be met. It most languages the causative alterna-
tion i indicated by some type of morphological marking, and in many
of these lanpuages, the intransitive use is morphologically more com-
plex tban the trausitive use (sce Haspelmmath 1993; Nedjaltkov 1968}
Often the intransitive use involves 2 reflexive morpheme, as in the
Reomance and Slavic languages. We assume that it is this morpheme
which serves to satisty the Argument Realization Condition. Eaglish,
on this account, iz special in not having such 2 morpheme. Dur analysis
of iptransitive breek, then, is different from that of intransitive wripe,
and in {act, a8 far as we know, upexpressed object intransitives are
not typically morphologically marked cross-linguistically in accusative
lanpusges; neveriheless, this is an arez requiring further study.

4.2  The Effecis of Template Augmentation

The aruitiple meanings of a verb fike sweep can be derived via Template
Augmeniztiion on the basic event siructure template associated with
this verb, given in {28) and repeated in {31). As an activity template,
thig bagic template is a subpart of several of the other possible event
structure templates Hsted in section 3.1 thus, this template can he
augrented Lo give these other templates as long as the resulting com-
plex gvend structure meets the well-formedness conditions on syntactic
realization. Specificaily, their satisfaction will require a predicate in the
syntax thas can identify the second subevent introduced via Template
Augmentation, as well as an argument in the syntax that is associated
with this subevent. For example, one potential event structure that
could be derived by applying Template Avgmentation to {31) is (32).
Thiz event structure is associated with the resultative construction as
in {33}, where the bead of the resultative phrase identifies the second
subevent, ensuring the satisfaction of the Subevent Identification Con-
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dition, and the NP the floor is an argument of this subevent, so that
the Argument Realization Condition is also met.

(31)  [x ACTswepps v |

(32) [ ACT<swrap> y ] CAUSE | BECOME [y <STATE> ||
(33)  Phil swept the floor clean.

The event structure in (32) is that of an accomplishment, in contrast
to the basic event structure, {31}, which is that of an activi ty. There is
evidence that sentences with the two uses of sweep do receive different
aspectual classifications. For example, {33), like accomplishments in
general, is incompatible with durative time adverbials, while {27a)
like activities in general, is compatible with them. ‘

(34} & Phil swept the Hoor for an hour.
b. *Phil swept the fioor clean for ag hour.

The two uses of sweep show different interpretations with almost that

- are consistent with their distinct aspectual classifications. As illus-

trated in (35), the accomplishment use of sweep i3 ambignous with
a.lma.st, as expected of an accomplishment (Dowty 1879), while the ag-
tivity use is not. Sentence {35a) can mean either that Phil was going
to begin sweeping but did not, or that Phil began sweeping, but he
stopped before he swept the whole floor clean; {35b) can eu;y mean
that Phil was going to begin the activity, but it cannot mean that he
began the activity but did not carry it ont to completion. !’ «

(35} a. Phil almost swept the fAoor clean.
b. Phil almost swept the foor,

Sentence (33} meets the well-formedness requirements, The causing
subevent is identified by the verb itself via the canonical realization rule
pairing the constant with the activity template; the change of state
subevent is identified by the adjective clean. The causing subevent is
associated with the subject argument and the change of state subevent
with the direct object. The direct object cannot be omitted, as shown
in {36}, since it is the realization of the structure pa.rticip'ant of the
gecond subevent.

{38) *Phil swept clean,

Bas Brisson {1994} points out, the simple transitive use of verbs ke
appear with telic time adverbials as in Phit Swept the floor i1 fen minufey
we agree with het in assuming that this compatibility does not necess;r
a complex event structore. Ag g catisequence, not all instances of tebici
Tepresented with an event structure ¢
defend in work in progress,

streep tan
However,
ily imply
ty can be
hat embeds a state predicate, a position we
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There are several other possible meanings of sweep that can arise via
Template Augmentation. The added subevent may express an achieved
location, another kind of result, as in (37}, the representation associ-
ated with sentences ke those in (38).

(37} {{x ACTcswesps> y | CAUSE [ BECOME [ 2 <PLACE>]]]
{38  a Phil swept the crumbs onto the Soor.
b. Phil swept the crumbs off the table.

In order to understand how the syntax of this pair of sentences is asso-
piated with the particular event structure we atéribute o them, recall
that we assume that the constant associated with sweep involves only
{wo participaats: the sweeper and the surface. These two participants
ave present in the basic event structure for sweep, and this event struc-
ture is the causing subevent in the more complex event structure also
agsociated with this verb. In (38}, unlike {33), the direct object is not
one of the arguments of the causing subevent. The second argument

of the causing subevent, the surface, need not be expressed since it isa-

constant participant. The second subevent, which is not identified by
the verb itself, is identified by the preposition onts in the {a) sentence
acd off in the (b} sentence. Furthermore, there is an argument XP in
the syntax associated with this subevent, the crumbs, as required by
the Argument Realization Condition. Interestingly, in {(38b} the sur-
face argument is expressed within the XP headed by the preposition
that identifies the second subevent, se that the constant participant is
recoverable. .

Contrasting with the acceptability of (38) is the ungrammaticality
of {39). This sentence is ungrammatical for the same reason that (20b)
above is, namely, that there is po argument XP in the syntax realizing
the second structure participant, so that the Argument Realization
Condition is violated.

(39) *Phil swept onto the fioor/off the table.

The PP cannot be omitted from (38a) or (38b} to give {40}, which is
intended to have the interpretation where the crumbs are the stuff that
is swept ap.

{40} *Phil swept the crumbs.

Qur account explaing why this interpretation is impossible. There are
two possible sources for this sentence, and neither imvolves a well
formed event structure, One possibility is that the sentence is asso-
ciated with the same type of accomplishiment event structure as {38a)
or {38b). If so, its ungrammaticality follows hecause the erumbs is not
a participant in the activity subevent in the svent structure, (37}, but
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rather it is a participant in the second subevent; however, there is no
predicate in the syntax to identify this second subevent. Alternatively,
if we associate the verb in (40} simply with an activity event structure,
then the crumbs, i it is interpreted as the stuff removed, would sot be
associated with the single subevent in this event structure, leading to
a violation of the Argument Realization Condition (25b). In fact, the
only interpretation that speakers are able to associate with (40} is the
nonsensical one where the crumbs are the surface that is being swept.
This reading is precisely the expected one if the sentence is associated
with the sctivity event structure.}®

We see, then, that activity verbs, typified by the verb sweep, have
constants which are modifiers in an activity event structure, which can
itself constitute the causing subevent of an accomplishmens.'? Differ-
ent accomplishment meanings arise depending on the element which
licenses the second, resulting state, subevent. Each of these meanings
is associated with a grammatically-relevant class of verbs. The second
subevent can not only denote a change of state or a change of location,
but it can also denote an artifact that comes into existence via the
activity, as in. Terry swept the [eaves info o pile, in which a pile comes
into existence as a result of the sweeping. English, but perhaps not
all languages, allows the same “name” {derived from the constant) to
be associated with all such templates {Rappaport Hovav and Levin in
press). Because the name is derived from the activity of the causing
subevent, the direct object is amissible when it is recoverable, and the
syntactic direct object of the verb in the accomplishment uses of the

9This account also explains a constrast noted in Levin and Rappaport Hovav
{1981). Thers we pointed oud that when verbs like sweep are used as verbs of
remaval, they cannot express their arguments in exactly the ssme way as verbs
such as clear or clean. Clear and clean enter into the construction illustrated in
Kim cleared the table of dishes, but verbs Eke sweep do not: *Phil swept the floor
af crumbs. The reason for the contrast is that in the accepiable sentence dishes js
a participent associated with the state constant <CLEAR>, which appears in the
event structure of a verd like clear since 3t is an externally caused change of state
verb. However, in the unacceptable sentence, sweep, being a manner verb, does not
have a siale constant in its hasic event structure, 20 that crumbs has no aubevent
to be associated with. This situation can be altered by Templats Augmentation,
yielding PAil swept the Roor clean of crumbs, where the adjective clean identifies
the added change of state suhevent,

7The directed motion use of verbs of manner of motion, as in Pat ran to the beach,
also invelves an sctivity-to-accomplishment shift; however, a causative analysis
seems inappropriate for such derived accompliashmants even though they also consist
of & process and s result, If so, the account we present in this section of the
accotnplishment uses of verbs of surface contact may not extend ta verbs of manner
of motion, Wa feave the exact representation and derivation of the accomplishment
uses of verbs of manner of motion a5 a topic for further research.
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verb need not correspond 6o the “normal” direct object of the activity
use {ag in {38} above). This is because this causing subevent has only
one siructure participant which MUSY correspond to an argument XP
in the syntax, and it 18 what gives rise to the nonsubeategorized object
examples in section 1. .
We now show how the rigidity of externally caused change of state
verbs with respect to argument expression arises from the interaction
of Template Augmentation and the complex event structure tempiates
associated with externally caused state constants. The patient arpu-
ment of & change of state verb such as break s the sole participant of
the second subevent in its event structure, and, as such, it is a structure
participant and must be realized by an XP in syntax; the linking rules
determine that the patient is expressed as a direct object. This require-
ment holds in general of verbs that are inherently associated with an
aocomplishment event structure template by the canonical realization
rules. Congequenily, verbs like dreck cannot be found in constructions
such as {38} in which the direct object does not correspond to the
“normal” direct object of the verb; that is, they cannol take nonsub-
categorized objects. Thus, there is no sentence such ag (41a) with the
interpretation ‘Kelly broke the table and as a result the dishes went off
the table’ that would be comparable to {41b).
1

(41} a. *Kelly broke the dishes off the table.
b, Keily wined the crumbs off the table.

Furthermore, because the template associated with a verb like bresk
cannot be augmented further, no other achieved state or location can
be added fo a sentence with breck, even with the normal direct object.
Thus, there are no sentences such as the (2) sentences in {42) and (43)
with interpretations parallel to the {b) sentences. That is, the frst
{a} sentence cannot be used to express ‘Kelly broke the dishes and as
a result they went off the table’, and the second cannot be used to
express ‘Helly broke the dishes and 28 a resolt they were valueless’.

42y & *Kelly hroke the dishes off the table,
23 Kelly hit the ball across the field.
43 = “Keily broke the disbes valueless.
b Kelly wiped the table clean.

{ecasionally, apparent resuitative constructions with externally caused
change of state verbs are cited, such as the one in {44); however, in such

-
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exa:m;{les t‘he resultative phrass further specifies the change afready
lexicalized in the verb.'® No additiona) resulting state has been added.

{(44)  Kelly broke the dishes to pleces.

Another possible way to vary the meaning of an externally caused
change of state verb such as bresk would be to vary the causing
subevent, just as the meaning of a verb of surface contact can be
varied by varying the natore of the resulting state in the change of
state subevent. In order to obtain such meanings there would have
to be a lexical way of adding information about the causing subevent
but thers does not seem to be one. In fact, we know of no verb thai;
has multiple meanings that are differentiated in this way; for example
there is no verb that can mean both ‘break with a sharp instrument;
and ‘break with the hand’. Unless it is lexicalized in the verb, the
only way of specifying this information in English is periphrastically,
for instance, through the use of a by clause. '

Thus, the properties that distinguish the verb break from the verb
sweep can be accounted for through the interaction of their event strie-
ture representationy, the operation of Template Augmentation, and the
well-formedness conditions. '

Before closing this section we turp to an issue that we have been
vague about:- whether Template Augmentation is a lexical or interpre.
Pwe eperation. Io principle, it could be implemented in either way, but
in Rappaport Hovav and Levin 1006 we argue that at least some appli-
cations of Template Augmentation muyst be lexical because the results
of its application show properties thas are associated with basic lexi-
cal ftems. It is likely, as we suggest there, that some applications are
lexical and others interpretive. See the appendix for further discussion,

4.3  Other Consequences

A-chievements show the same rigidity in behavior as accomplishments.
Like accomplishments, achievements are lexically associated with a
specified resulting state. The state associated with the achievement
verb arrive is a particular {deictically determined) location, while the
state associated with notice is something like ‘be aware’, Unlike accom-
plishments, achievements have & simple event strueture given in (45)

which lacks the causing subevent that characterizes accemplishmems.!

“Exam?ies am::h a3 Kelly broke the branch off the tres require further consideration,
Az we dlst_:uss in Levin and Rappaport Hovay 1335, & salient prorerty of all such
example-s s the part/whole relationship bolding between the direct object NP and
the NP in the directional PP. For further discyssion of such examples ses Rappaport

Hovav and LGU!II 1996. “e present a fuIleI a\iys;s O! Sﬁch £xam ies El'i “’Qlk 14
f2}a] 4l
preparatimt.
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(45) [BECOME [ x <STATE>|]

It might appear that Template Augmentation could be applied to
the basic event structure template of achievements, adding a caus-
ing subevent and giving rise to sn accomplishment event structure
template. However, this possibility does not seem to be realized,
and it is probably ruled out because there is no way to identify the
added subevent. An achievement verb does not itself identify the caus-
ing subevent since it is not conceptualized as externally caused; fur
thermore, there appears to be no way to properly identify a causing
subevent via the addition of another predicate. Because of this, verbs
which are inherently classified as achievements do not have “causative”
variants:

{48} =& The train arrived.
*The conductor arrived the train,
b, The letter came.

*The mailman came the letter.

When achievement verbs do have causative counterparts, the causative
verb has a different name, as in the pair come and bring. We propose
that this is hecause the causative verb denotes an externally caused
change of location; the verb bring, for example, lexically specifies some-
thing about the causing subevent {i.e., that the agent accompauies
tLe theme in its change of location}, as well as the resulting location
subevent. Furthermore, another imaginable application of Template
Augmentation is also not an option for basic achievement verbs. Be-
canse there is already an achieved state specified in the event structure
of an schievement verh, no other achieved states or locations can be
added, just as with accomplishment verbs like break.

Achievements cannet assume activity readings for the same reason
that accomplishments cannot: this would involve the elimination of the
resulting state which is an inherent part of the meaning associated with
achievement verbs. Activities, on the other hand, cannot be associated
with achievement readings since there is no way to compositionally
derive an achievement from an activity, there being no event structure
templaves of the form in (47).%%

¥This is pot to say that there are no sentences describing the incheation of an
activity; there are after all sentences such as Pat began 0 welly however, to our
knowiedga there are no simpie verbs which lexicalize such an svent type, & poind alse
made by Dowty [1879:124}). Presumably, there ia no such event typs in the basic
inventory of event types. It is also true that achicvements can sometimess assume
certain propertiss of setivitizs, such as when the verb notice i3 used dura.tweiy.

agsume, however, that such ahifts are not structurally represmted in changes in the
event siructure template. We intend to elaborste on this point in future work.

b met pr i
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(47) | BECOME [ x ACT<amanners | |

Finally, we illustrate how the theory presented here accounts in a
natural way for an interesting difference between verbs which denote
internally caused changes of state and verbs which denete externally
caused changes of state. As mentioned in seetion 4.1, verbs like break,
altheugh they lexicalize only & resulting state, involve states that are
conceptualized as being externally caused; thus, they are basically as-
sociated with a complex event structure template which involves both a
causing subevent and a change of state subevent. These verbs contrast
with internally caused change of state verbs, which name states that
come abont naturally in an entity, These states are conceptualized
as having their source internal to the entity that changes state, and
consequently, the constants naming them cannot be associated with
a eomplex event structure template that involves a causing subevent.
Furtbermore, Levin and Rappaport Hovav {1895) note that these verbs
show a systematic ambiguity: sHowing both a ‘be-in-state’ reading and
a ‘change-of-state’ reading. The difference between the two readings is
ilustrated in (48),

{48) a. The amaryilis blossomed for ten days.
b, The tree blossemed in a day.

The atelic nasure of (48a) is highlighted by the durative time adver-
bial. An interpretation involving iteration of telic events is excluded
here since an amaryllis has only one flower. In contrast, (48b) has a
telic interpretation, as indicated by its compatibility with the ¢n time
adverbial, This ambiguity is consistently absent from externally caused
change of state verbs: verbs like break never have a ‘be-in-state’ read-
ing; a sentence ke The vase broke can never mean that the vase was
in a state of being broken.

The difference in the behavior of the two types of change of state
verbs can be acconnted for if we assume that internally caused change of
state verbs [ike blossom ars basically associated with a state template,
as in {49).

(49} [ x <IN-BLOSSOM >}

That is, we assume the basic analysis of such verbs is as internally
caused state verbs: they take their name from an internally caused
state constant, which is associated with a state template by canonical
realization rule, {21). The internally caused change of state interpre-
tation, then, is the result of Template Avgmentation, which derives an
achievement template from the state template through the addition of
the predicate BECOME, as in (56}
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(50) | BECOME | x <IN-BLOSSOM> ||

Since no additional subevent is introduced, no additional arg}zfnent
%p peed be added to identify the added predicate :%nd no a(%c}‘itmnal
predicate is needed to meet the Subevent Identification Ccmdw.twr‘t. In
fact, it is a widespread phenomenon that stative verbs t.mve achieve-
ment interpretazions. In English, this phenome:u’on is particularly well-
documented for verbs of perception and cognition such as see, know,
and understend {Dowty 1979), but it extends into other verb classes,
This ambiguity is not available to externally caafsed chfmge of state
verbs since they, by hypothesis, are basically associated w?th am aceorm-
plishment representation, and indeed it is not attested with externally
caused change of state verbs.

5 Conclusion

The research reported in this paper is clearly just a start, For e:.cample,
aot alt the disthesis alternations listed in Levin (1993) necessarily Ieufi
themsslves to the analysis given above. The case study presented is
a Brst attempt at making explicit how verb meanings are structured,
how these meanings ate expressed in syntax, and how verbs a.ssume ex-
spudad meanings. In this regard it is an attempt at 2 generative t'heory
of verh meaning. Although a frst glance at the range of meanings &
werp can assume gives the impressiop that verb meanings can vary in
almost uclimited ways, a closer look at the attested variatiops revesls
that this is not so. As in the case of syntax, much is to be learned from
the constraiots on these phenomena. But these constraints can only be
nncovered onse the descriptive work of detailing the kinds of attes?ed
alternations is done. We hope that our work, built on the pioneering
work of ethers, will provide a framework for doing just this. Further-
mere, as in syotax, our understanding of the pher}:omenorf under study
can be greatly enriched by cross-linguistic comparison. It. is weil-known
that verbs in English show a greater elasticity in meaning than .\'eri?s
i ather Janguages. For example, the mapner of metion \:’erbs which in
English can appear with direction phrases, crnnot d)e 50 in marny other
‘iangu ages (Slobin 1987, 1996; Talmy 1975, 1085 Wienold 1&?90; among
athers). Presumably, the comparison of patterns attested’ in different
imf.f,z;z;ges will help tead to the development of more principled and
predictive accounts of lexical phenomena.
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Appendix: The Constructional Approach to Verbal Pol-
ysemy

The phenomenon of verbal polysemy treated in this paper has heen
discussed in the literature in the context of the problems which this
phencmenon poses for the model of the syntax-semantics interface de-
seribed in section 3.1, which we have elsewhere called the “projectionist
medel” (Levin and Rappaport Hovav to appear). As already men-
tioned, this model sssumes that verbs have structured lexics] semantic
representations from which syntactic structures are projected {Chom-
sky 1981, 1986; Levin and Rappaport Hovav 1095; Pinker, 1089).% In
this model, verbs with muitiple meanings must have multiple lexical
semantic representations, one for each meaning. These meanings, in
turn, determine the varisus syntactic structures that the verb can be
found in. Given the pervasiveness of verbal polysemy, the projectionist
approach resuits in a significant proliferation of lexical representations
associated with individual verbs, as mentioned in the introduction.
Many researchers have looked for an alternative approach that ob-
vigtes the need for multiple lexical representations; these researchers
{e.g., Borer 1994, in press; Erteschik-Shir and Rapoport 1995; Ghome-
shi and Massam 1995; Geldberg 199%5; Hoekstra 1982; Hoekstra and
Mulder 1980; Ritter and Rosen 1998, this volume; ameng others) sug-
gest that the phenomenon of verbal polysemy points instead to a model
of the syntax-semantics interface which denies that verbs have struc-
tured lexical semantic representations from which syntactic structures
are projected. Elsewhere we bave termed this alternative approack
the “constructional” approach.*! Proponents of the constructional ap-

*0The Projection Principle conflates two separate claims, One involves the kden
that verbs have structured lexical entries which register the number and the types of
their arguments. The second s that these properties ate configuiz ionally ancoded
at il levels of syntactic representation. LFG's Lexical Mapping Theory {Bresnan
and Kanerva 1989) is also projectionist in the sense that the number and type of
arguments is determined by the lexical entry of a verb; however, it denies the second
claim of the Projection Principle, namely, that these properties are configurationally
sneoded at aff levels of gyntactic representation, '

#i Saverat researchers have adopted constructional approaches independently in re-
cent years, most notably Ooldberg {1995}, Hoekstra £1992), and Borer (1984, in
press). There sre significant differences in the various instantiations of this ap-
proach, reflecting differences in the proponents’ theoretical frameworks and goals.
For example, Borer and Hoekstra assume more articulated syntactic representations
than Goldberg. Goldberg clearly delineates the aspects of meaning which teside in
the verb and those that are sssocisted with each construction; she also investigates
constructional polysemy, paying special attention to extended meanings which are
found across constructions. Since cur purpose is to contrast the constructional ap-
prouch with the projectionist approach, we focus on the fundamental assumyptions
of the constructional approach, which the various instantiations share. However,
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proach claim that only some aspects of meaning reside in verbs them-
selves. Clertain syntactic constructions or syntactic positions are also
associated with elements of meaning, One common preposat (Hosekstra
1892; Erteschik-Shir and Rapoport 1895) is that different constructions
correspond to different event types in the Vendler-Dowtly sense. A re-
lated proposal is presented by Borer (1994): certain syntactic positions
assign the NPs occcupying them a salient role in a particular event type.
On the constructional approach, verbs name basic concepts, which are
freety inserted into syntactic structures, whose meanings are then com-
bined with the core meanings of the verbs. The meaning of a verbin a
given use i5 determined compositionally from the meaning of the verb
and the meaning of the construction. The major constraint on inte-
grating a verb into a construction is the “eompatibility” between the
meaning of the verb and the meaning associated with the syntactic
structures into which the verb is inserted.

The constructional approach assumes that verbs do not bave mul-
tiple meanings; rather, a given verb names & concept which involves
those aspects of meaning which are common 10 the verb in all its uses,
Many verbs name concepts which are compatible with the meanings
of more than one syntactic construction, and these verbs can be found
in more than one syntactic context. The meaning of the verb, then,
appears to vary according to the meaning of the various constructions
it is found in. From the perspective of tha construetional approach, the
terms “verb meaning” and “verbai polysemy” are actually misnomers
in the sense we have been using them in this paper.

To illustraie this point, we draw on the work of Hoekstra (1992). Oz
kis approach, the structure below in {61a} is assoctated with an activity
interpretation, while that in {61b} is necessarily associated with an
accompiishment interpretation, where PRED can represent either an
achieved state or an achieved location. The comeept named by the
verh sweep is compatible with both an activity meaning and a variety
of accomplishment meanings. Therefore, as shown in €1), a verb like
sweep is compatible with either activity or accomplishment contexts
and may be inserted into either syntactic structure. Thus, there is no
need to give sweep distinct lexical entries. The distinct meanings arise
from the distinct syntactic representations the verb can be inserted

we want io point out that there is no reason to assume that all alternations in ar-
gument expressions have a single source. In fact, Jackendoff (1590), among athers,
attributes some alternations io argument expressinn to the existence of multiple
Jexical entrisa for certain verbs {mediated by some kind of lexical rale) and others
to the interaction between a verb’s lexical entry and certain constructions, which
themselves have associated meanings.
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into. In fact, on Hoekstra’s approach, the lexical entry for the verb
sweep does not indicate the number of associated arguments; this is
determined by the structure the verb is insersed into.

(51) a [NP V]
b. [NP V [5c NP PRED | | (Hoekstra 1992)

It is not our intention in this appendix to choose between the con-
siructional and projectionist approaches to the relation between the
lexical representation of verbs and the syntactic expression of their
arguments. Our main purpose is to point out that there are many
elements shared by both approaches, that the challenges facing both
are the same, apd that the initial suggestions we have made in this
paper concerning how to meet these challenges can be integrated iato
approaches of both sorts. Therefore, although proponents of the con-
structional approach have presented their approach as a significant
departure from existing theories, we believe that the ehoice between
the two approaches is not clear at this polnt, though we believe that a
choice between them will hltimately be possible.

As already mentioned in section 3.1, most current lexical semantie
theories recognize a dichotomy in verb meaning and distinguish what
we have already referred to as the structural and the idiosyncratic
aspects of verb meaning. We have shown that in the projectionist ap-
proach the structural aspect of meaning is usually encoded in some
sort of skeletal event structure representation, while she idiosyncratic
elerment of meaning is represented by the constant. The constructional
approach recognizes the same distinction, although it is represented
differently. In the constructional approach, the idiosyacratic compo-
nent of meaning itself constitutes the lexical representation of the verb,
while the structural aspects of meaning do not reside in the lexical en-
tries of individual verbs, but rather are associated with certain basic
syntactic structures, those which are associated with skeletal gvent in-
terpretations. Since both projectionist and constructional approaches
recognize this basic distinction ameng the elements of verb meaning,
the major difference between the two concerns whether the association
between the constant and the template is registered in the lexicon or
aot.

Both approaches to verb meanings are clearly capable of handling
verbs with multiple meanings, but, as we have shown throughout this
paper, the major challenge facing any effort to handle verbal poiysemy
is the delineation of the exact range of meanings available for any .
individual verb. Most current approaches to verb meaniugs have yet
to take up this challenge. The constructional approach, as mentioned,
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appeals to the compatibility between the verb and the construction, bug
this compatibility has not been explicated by most of its proponents.®
{Once the detailz of compatibility have been worked out, the theory
of verb meaning that emerges might well resemble the one we have be-
gun to articolate in this paper. In {act, although the theory presented
in this paper has been cast in projectionist terms, the components of
the theory can easily be Incorporated into : nonprojectionist frame-
work. Template Augmentation, the canonical realization rules, and
the well-formedness conditions on argument realization, particularly
the Subevent Identification Condition, can be seez as initial steps to-
ward explicating what it means for constants to he compatible with
the syntactic structures they appear in. That is, the major compo-
nents of our theery can be adopted by a constructional approach if it
is asswmad that the event structure templates are not registered in lex-
ical entries and ihe association between the constant and the template
i3 not lexical, but rather iy checked interpretively using appropriate
reformulations of the rules and conditions we have articulated,?

P Zoldberg's research (1985) is clearly in the spirit of the program we advocate

iti this paper. She presents a well.articuiated theory of the representation of verl
impaning and the ways in which verb meaning and constructional meaningy are
integrated, mod we are in {act indebted to her work for an understanding of many
cf the izgues involved in variation in verh meaning. It is nor clear that Goldberg's
theory aa i stands azeounts {or the contrasts which we elaborate on in this paper,
sithoegk there is nothing in pringiple which prevents these insighty from being
incorporated into it. VWe leave » fuller comparison ol Goldberg's approach and ours
far future work,
TGome proponents of the ronstructionsl approach have claimed that the con-
straints on the syntactic structures which verby ecan appear in can be reduced to
well-known syntactic constraints (see, for example, Hale and Keyser 1893 Hoek-
stra 1992}, sltheugh this claim is not necessary to the constructional approach since
thete are versions of this approach, such as Goldherg™s {1995}, which do not require
the constraints Lo be syntactic, If it can be shown to be true in general that the
vonstraints are syntactic, then there would be strong support for the particular
srnezctic version of the constructional approach. As should be clear, we have of-
fered o aopnsyptactic expianativn far the constraints on verb polysemy which we
have ancoversd, Dot we have not vet dealt with the constraints discussed by Hale
" and Keyser. See Kiparsky in press for 2 critique of the syntactic explanation of the
vpnstraints whick iale and Keyser deseribe and see Rappapert Hovav and Levin
1945 T o discussion of cevtzin probiems with the syntactic explanation Hoekstra
oifers for constraints of the sort which we discuss in this paper,
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