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In this paper, we present a general computational structure to account for the aspectual
dimension of events. The construction is centered on the interaction of entities
partaking in events to reach a final state accessible only if the final transition leading to
that state can conclude. This amounts to say that in sentences denoting an activity or
an accomplishment, an entity (fully lexicalized or not) is always acting as a delimiter of
the final transition, thereby allowing it to conclude. When this entity is fully
lexicalized and bounded (i.e. measurable in the sense of Tenny (1990)  and as
developped more precisely by Verkuyl (1993) ), the sentence has an accomplishment
reading. When it is unbounded or when it is not fully lexicalized, the sentence has an
activity reading. We believe this computational construction to express in a nice way
the close relationship between these two aspectual classes (as noted by Dowty (1979, p.
61) , and Pustejovsky (1991b)  among others) without having to incorporate these
situational categories in our description. Our approach is also characterized by the fact
thematic roles are derivative constructs instead of labels imposed by meaning postulates
(as in many neo-davidsonian approaches).
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IntroductionIntroductionIntroductionIntroduction

The proposal presented in this paper is directly inspired by work done in linguistics on lexical and

conceptual semantics (Bouchard, 1993; Hale & Keyser, 1991, 1992; Jackendoff, 1983, 1990; Levin

& Rappaport Hovav, 1992; Pustejovsky, 1991b, 1993), although many ideas and concepts were

drawn from other fields. For example, Michotte’s work on the perception of causality (Michotte,

1954, 1961) supplied an interpretation frame in terms of which some of our principles are stated.1

This study first started as an investigation into lexical and conceptual semantics and, quite

naturally, branches off to aspectual interpretation. The complete model (of which we present here

only a part) is aimed at explaining some aspectual and lexical phenomena. The basic idea is to

analyse each entity as a spatio-temporal position (with respect to the speaker, see Ratté (1993),

chapter 5 on that notion), and to define a transition as an iteration-exhaustion process towards the

termination of the event.2 This inherently computational approach can therefore be seen as “localist”

in nature (for strong “localistic” treatment of aspect, see  van Voorst (1993a, 1993b) , Jackendoff

(1991) , for a weaker interpretation of “localism”, see Verkuyl (1993) ).

In this paper, we will only present the essential characteristics of the model relevant for the

analysis of the aspectual interpretation of sentences like the one illustrated in (1), (2) and (3) below

(where # indicates “forced repetition”). The complete characterization of the model can be found in

Ratté (1993), and further expansions in Ratté (1994).3

(1) a. John ate the peanut in / #for five minutes
b. John ate peanuts *in / for five minutes
c. John ate all the peanuts in / #for five minutes
d. John ate some peanuts *in / for five minutes

(2) a. John walked *in two hours / for two hours
b. John walked (up) to the library in two hours / for two hours

(3) a. John pushed the cart/carts/some carts/all the carts *in / for ten minutes
b. John pushed the cart/all the carts to the grocery store in  / ?#for ten minutes
c. John pushed carts/some carts to grocery stores *in / for ten minutes.
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Examples in (1) illustrate the effect on aspectual interpretation of the individuation of the object

denoted by the direct object NP. When the direct object is individuated or “countable” (that is,

somehow “measurable” in the sense of Tenny), as in (1a) and (1c), the “in” phrase is acceptable and

consequently, the event is understood to be finished. The two sentences haves therefore an

accomplishment reading.4 Consequently, the “for” phrase  is less acceptable or the interpretation

forces repetition (see Tenny (1994), chapter 1 for a discussion of the relevant readings). The

situation is reversed in (1b) and (1d) where the direct object is now interpreted as some kind of

“mass” term, that is to say is not measurable anymore. In this case, the event is not understood as

being concluded and accordingly the “in” phrase is unacceptable while the “for” phrase is now

perfectly interpretable as referring to an ungoing process.

The “walk” sentences in (2) illustrate another well-known aspectual phenomena. In this case, it

is the addition of a resulting localization (or “terminus” in Tenny’s terms) that switches

interpretation of the sentence from an activity to an accomplishment reading.

Contrary to sentences in (1), the acceptability of the “in” phrase with the verb “push” is not

modified by the individuated character of the direct object, as illustrated by (3a). However, as in the

case of (2), the introduction of a resulting localization modifies the acceptability of these adverbial

phrases, as illustrated by (3b,c).

In our model, an event is envisaged as an abstract computational device where dynamic

properties show up in a natural way. This dynamic character, and the configuration of objects and

changes it imposes, defines a very general organization that makes transparent the underlying

structure of aspectual interpretation, and its link with thematic interpretation and event structure in

general. This proposal is thus in continuity with Tenny’s proposal. However, we would like to claim

that our model permits to deduce in a principle way many observations made by Tenny about

aspectual interpretation and its link with event interpretation in general. In this paper, we will

present the model somewhat informaly so, the reader can concentrate on its conceptual properties

without being diverted by technical details.
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The paper is organized as follow. Section 1 summarizes some arguments for a compositional

view of aspectual interpretation. In section 2, we present the notion of transitions and binary

interactions over which we defined the internal structure of events. In section 3, we show how this

particular structure explains, along with our third notion that of iteration, the interpretative facts

exemplified by the preceding examples. We will conclude this paper (section 4) with a review of the

types of changes we propose to associate to transitions building up the event.

1111 Some remarks on the compositional nature of aspectSome remarks on the compositional nature of aspectSome remarks on the compositional nature of aspectSome remarks on the compositional nature of aspect

Since Vendler (1957) , it has been common in the literature on aspect to associate the verb “walk”

with the activity class and the verb “eat” with the accomplishement class. Although, as we have

already seen (examples (1), (2) and (3)), additional information in the sentence can shift the

interpretation.5 This fact and others bring Declerck (1979)  to admit that aspectual classification is

not particular to verbs or to verb phrases, but to sentences (more specifically, to situations denoted

by sentences), a position also followed by Jackendoff (1991)  and that can also be found in Moens &

Steedman (1988) .

Declerck’s analysis of the difference between bounded, unbounded and Ø-bounded (that is

neutral) processes suggests strongly that many components of the sentence contribute to the

construction of the final aspectual interpretation. Consider, in this respect, examples (4), (5) and (6)

(from Declerck (1979) , p. 768).

(4) a. The endless procession walked by the church (ø-bounded)
b. The insect crawled through the tube (ø-bounded)

(5) a. For how long did the procession walk by the church? (–bounded)
b. The insect cawled through the tube for hours (–bounded)

(6) a. How long dit it take the procession to walk by the church? (+bounded)
b. The insect crawled through the tube in two hours (+bounded)

Sentences in (4) are neutral (ø-bounded) relatively to two possible readings, accomplishment

(that is +bounded) and activity (that is –bounded). When a durative adverbial construction is
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introduced, “for how long” in (5a) and “for hours” in (5b), the activity reading becomes proeminent

and conversely when a terminative construction is used (e.g. “how long” in (6a) and “in two hours”

in (6b)). These observations amount to say that many components in a sentence contribute to

aspectual interpretation construal.

Verkuyl (1972)  was convinced of the compositional nature of aspect, and presents in his 1993

book (pp. 15-16) a set of data as a case point in favor of a compositional approach. The relevant

(reduced) set is illustrated in (7), (8), and (9) (from Verkuyl (1993) , p. 15 and p. 23), where the

relevant readings are given in parenthesis (“act.” = activity, and “acc.” = accomplishment).

(7) a. They ate cheese (act.)
b. They ate from the cheese (act.)
c. They ate sandwiches (act.)
d. They ate three sandwiches (acc.)
e. They ate a sandwich (acc.)

(8) a. They drank whisky (act.)
b. They drank from the whisky (act.)
c. They drank a litre of whisky (acc.)
d. They drank a glass of whisky (acc.)
e. They drank a draught of whisky (acc.)

Considering these examples, it is clear that whatever basic aspectual feature can be associated to

the verb, the internalinternalinternalinternal direct object (internal in the sense of Hale & Keyser) has a crucial role to play

in the calculus of aspect (see also note 6). This amounts to say that in sentences where the subject

seems to “measure out” the event, that subject has to be understood as an “internal object”, as

illustrated by examples in (9), where # indicates again “forced repetition”.

(9) a. For years water came in from the rock (act.)
b. #For years a litre of water came in from the rock (acc.)
c. For hours people walked out of the house (act.)
d. #For hours the person walked out of the house (acc.)
e. For months patients here died of jaundice (act.)
f. #These two patients died of jaundice for months (acc.)

The question now to ask is what kind of compositional calculus is involved here. Let us take

transitive sentences as a base case. If we suppose that the “units” involved in the composition process
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are the verb, the direct object and the subject NPs, three possibilities can be investigated. They are

schematized in (10).

(10) a.  [SUBJ type]  Η  [VERB type]  Η  [DOBJ type]
b. ([SUBJ type]  Η  [VERB type]) Η  [DOBJ type]
c.  [SUBJ type]  Η ([VERB type]  Η  [DOBJ type])

Scheme (10a) does not seem to be adequate since it will mean that aspectual reading can only be

obtained when the sentence is analyzed as a whole. This would amount to say that aspectual

compositionality is impossible to achieve, and that “events” must be treated as entities, a proposal

which is still wildly debated in philosophy and linguistics. Since we are not interested here in the

classification of ‘event’ as such, but in their internal structure, scheme (10a) will not be investigated

(for arguments against the ‘events-as-entities’ approaches, see Verkuyl (1993) , chapter 11).

The two remaining schemata then suggest that aspect has a compositional character, and that

lexical properties of the verb itself, if it does not directly predict the aspectual class of the sentence as

a whole, must in some way contributes to its compositional calculus (the same position can also be

found in Pustejovsky (1988, 1991b, 1993) , Verkuyl (already cited) and Tenny).

The choice between (b) and (c) is clarified if we take into account the fact that the in-test and

the for-test already distinguish activities from accomplishments at the VP level (compare (11a,b) to

(11c,d)).

(11) a. eat three sandwiches in/#for 10 minutes (acc.)
b. eat sandwiches *in/for 10 minutes (act.)
c. Judith eats (act. or acc.) — tests irrelevant
d. Men eat (act. or acc.) — tests irrelevant

Schema (10c) is therefore the relevant construal (see Verkuyl (1993) for complementary

arguments).

Although the subject (external argument) does not contribute to the internal aspect of the event

(as noted by Tenny among others), its contribution has important implication for any theory of

event semantics. In our model, this special contribution, as well as the contribution of internal

objects, can be deduced from the uniform organization of event representation. This approach
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permit us to explain in very simple terms this common view that “aspectual and thematic structures”

are part of “event structure”. Event structure interpretation is then uniform in the sense that the

same basic operations characterize both internal and external aspectual interpretation, as well as

thematic interpretation.

2222 The internal structure of eventsThe internal structure of eventsThe internal structure of eventsThe internal structure of events

As a first step towards our description, let us analyse an hypothetical situation. Consider, as depicted

in figure 1, a sequence of interactions among three objects moving horizontally for all section I; the

object labeled A (with is responsible for the initiation of the movement) carrying, so to speak, object

B. Suddenly, A moves toward C, hauling B along the way (section II). On contact with C, B

switches carriers (section III). The movement is going on for a while after which, A withdraws

leaving B behind (section IV). Object B is now, in so far as this complex event is finished,

definitively with C (section V).

AB

C

AB AB AB
AB

AB

AB A
B A

B
A

B C

A
A

A

A
A A

B C B C B C B C B C B CC C C C C C C C

I II III IV V

Figure 1Figure 1Figure 1Figure 1: Illustration of a sequence of simple interactions among
three objects contributing to the interpretation of an event type.

In such an example of mechanical causation, object A can be viewed as an agent, 6 Object B is the

one that undergoes A’s movement up to the point where its trajectory is somewhat blended to C’s

trajectory. As such, it can be interpreted as a patient or a theme. Regarding object C, clearly it is not

trying actively to gain control over B. At best, we could say that C accepts B, and as such, it can be

viewed as a simple receptacle. This mechanical schema could well be associated to a transfer verb like

give (proviso the animacy property).
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The main idea underlying the conceptualization we propose is to recognize the directional aspect

behind an event and what is more important (as far as one restricts its description to language), the

fundamental interactions between participants (that is its dynamic character) in exemplifying the

relevant moments that characterize the event). We believe these interactions to be essentially binary.

Each moment is defined when two entities are interacting in some way.7

Obviously, two moments appear to be crucial to our interpretation of this event. The first is

when A somehow “decides” to go towards C. The second is when B switches carriers. As a

consequence, let us assume a structure in which these two particular moments are expressed. Our

introductory example would then be characterized as in figure 2 (see Ratté (1993), chapter 6 for a

way to encode these graph structures as binary X-bar trees).

C

(A,B) (A,B)

(C,B)

A

FigureFigureFigureFigure 2 2 2 2: Each step (or transition) in the diagram mirrors an
interaction between two participants within an event, the first one,
between A and B, the second, between B and C.

In such a diagram, each “dynamic step” (vertical bars in figure 2) leads to the end of the event.

As such, they characterize the aspectual nature of the event and (loosely speaking) each local change

forming the event. We will call these steps, transitions.8 An event is then defined by a sequence of

transitions connected to each other by states associated to each participant.9

Before we turn to the linguistic side of this proposal, a precision is necessary at this point. It is

not our intention, by this analogy to a perceptual situation, to cast language into our perceptual

system (or whatever system Michotte’s experiences are related to).10 We are trying here to capture the

basic idea underlying notions like change or participanthood (that is aspectuality and thematicity), the

two being closely related and expressible in an asymmetric fashion. The reference to any mechanical

system such as the one illustrated in figure 1, is there solely for expository purposes. The air being

cleared up, we can now turn to aspectual linguistic facts.

Linguistic researches on aspect and aktionsarten have always recognized two fundamental

moments in event structures, the beginning and the end (Dervillez-Bastuji, 1982; Moens &
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Steedman, 1988; van Voorst, 1988; see also references mentioned in Binnick (1991, pp. 202-207) ).

Let us rename these notions within the conceptualization we have in mind. The first one, the

priming phase, will correspond loosely to what researchers have called the preparatory phase (Moens

& Steedman, 1988), the beginning phase or approaching phase (van Voorst, 1988, 1993a,b), or

even, the antecedent phase (Croft, 1991). The second one, the realization phase, will correspond to

the main process leading to the termination of the event (Tenny (1994), following Moens &

Steedman (1988), refers to it as the event nucleus). In our introductory example, the priming phase

will characterize the moment at which object A “decides to give” object B while the realization phase

will characterize the moment at which object B switches carriers. Within this view, the first

transition is the one that creates the event (it will therefore have a quantificational roles, as we will

see below). The realization phase is the internal execution of the event, it can be composed, as it is

the case for the preparatory phase, of more than one transition. Consequently, we will assume a

structure in which each new entity is entering the event-game one after the other, as in figure 3.

B C

A A (A,B)

(C,B)

A

RP

Figure 3Figure 3Figure 3Figure 3: “Linguistic” transitions for an event.

 This configuration, which “freezes” some particular moments, is the result of the

conceptualization we proposed, and according to which objects are spatio-temporal entities moving

‘on in life’, as in the first part of figure 4, their interaction creating a space-time bounded event, as

schematize by the second part of the same figure.
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FigureFigureFigureFigure 4 4 4 4: Objects are conceptualized as spatio-temporal entities going
through ‘transitions’. Particular interaction of objects create an
“event”.



10101010

Accordingly, an event structure can be composed of more than two transitions, the number of

transitions being at least equal to the number of lexicalized participants. It then allows us to

interpret locally the contribution of each participant/entity (lexicalized or not) in an event. Each

local change can thus be fully defined without reference to the event as a whole. However, it might

be useful to be able to refer to a transition or a group of transitions as forming one of the two main

phases (taking into accounts Croft’s (1991) observations).

Crucially, the “sequencing” of these two phases will be under the ‘responsability’ of one of the

two objects in the interaction. For example, in figure 3, the sequencing of the P phase, that is, its

linear expansion into mutiple discrete moments, could be under the responsability of (a

characteristic) of object A or (a characteristic) of object B.

This simple organization makes a first prediction. Since each transition is essentially “binary” in

the sense that only two objects (simple or complex) participate to its realization, one of them has to

be the initiator and the other, the “undergoe.” We therefore define locally to each transition its

‘proto-agent’ and its ‘proto-patient’ (needless to say that an agent can be, within this model, a

patient, when the transition has a unique input object).

3333 Iteration over transitionsIteration over transitionsIteration over transitionsIteration over transitions

As suggested in section 2, each transition will be formalized as an iterative function that will

incrementally “pieces out” an object/set (or a property of that object) yielding a linear expansion of

that transition. Intuitively, if the set over which this iteration proceeds is bounded (as in (1a,b), (2b)

and (3b)), the sentence has an accomplishment reading, otherwise it has an activity reading, as in

(1a,c), (2a) and (3a,c).

Again taking transitive verbs as a base case, the subject will be attached to the priming phase and

the direct object to the realization phase, the latter being viewed, in some works, as a termination

point (van Voorst, 1988) or, more precisely, as the object whose incremental changes measure out

the event (Tenny, 1990).11  We will not review every argument for this proposal and will simply



11111111

refer the reader to the relevant literature (among many others, the work of van Voorst, Tenny, but

also  Dowty (1991) ).

As for the second part of this proposal (the direct object that measures out the event), our

concept of iterative function gives a computational form to this incremental process. This amounts

to say that somehow the “direct object”  (or for that matter the object responsible for “measuring”

the event) is indirectly “controlling”  the “firing” of the realization phase since it controls the

“incremental” crossing of this entire phase by fixing a finite (or infinite) Domain for that function

(or a finite (or infinite) Range). We can sketch this situation as in figure 5a, where each ai is a new

state of object a at each successive “step” of the application of the realization phase R. Let us further

hypothesize that a predicate (maybe within the lexical representation of some verbs) evaluates if the

final state, here an, is reached.12

set of "states" for 'a' : {a1,a2,a3,...,an}

a

step 1 step 2 step 3

a1 a2 a3 an•••

step n

(A)

a an(B)

R*

R R R R R

FigureFigureFigureFigure 5 5 5 5: Incremental changes of an entity/set control the firing
sequences of the realization phase in an event, diagram (A). The
realization phase is thus acting as an iterative function, denoted as R*
in diagram (B).

The same idea will be used to investigate the role of the subject in, what we could call at this

point, event construal.

3 . 13 . 13 . 13 . 1      T h e  r e a l i z a t i o n  p h a s e  a n d  t h e  “ o b j e c t ” T h e  r e a l i z a t i o n  p h a s e  a n d  t h e  “ o b j e c t ” T h e  r e a l i z a t i o n  p h a s e  a n d  t h e  “ o b j e c t ” T h e  r e a l i z a t i o n  p h a s e  a n d  t h e  “ o b j e c t ”

In examples where the direct object is directly responsible for that “measurement”, as in (1) and

(12), the incremental changes over the “peanut” or the “mayor’s lawn”, allow a successive firing

sequence of the realization phase of the event. In the case of (12b) and (1b), this proposal amounts

to say that the domain of R* is an unbounded set of pieces over which quite naturally the iteration

cannot complete.
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(12) a. John mowed the mayor’s lawn (in /*for three hours)
b. John mowed lawns (*in / for three hours)

Intuitively, this analysis could then account for the variation over the direct object NP illustrated

in (13), if we agree to analyze the relevant NPs as indicated (from Verkuyl, pp. 75-76).

(13) a. Judith ate a sandwich (bounded)
b. Judith ate some of the sandwiches (bounded)
c. Judith ate a slice of bread (bounded)
d. Judith ate a pound of bread (bounded)
e. Judith ate both sandwiches (bounded)
f. Judith ate all the sandwiches (bounded)
g. Judith ate most sandwiches (bounded)
h. Judith ate many sandwiches (bounded)
i. Judith ate sandwiches (unbounded)
j. Judith ate bread (unbounded)

The linear expansion produced by the iterative function is a discrete structure. This amounts to

say that a projection T of these “constructed” moments mi on a temporal structure (dense by

definition) will imply that:

 t(mi ) − t(m j ) ≥ 0 , where i • j,  i.e. t(mo) • t(m1) • … • t(mn),

but does not necessarily imply that:

t(mi ) − t(m j ) = t(mk ) − t(mn ) , where i•j,k•n, (i•k)∆(j•n),

that is, every resulting intervals are not necessarily equals, which is exactly the result we seek (for

obvious reasons). So, in a situation like the one denoted in example (1a), it is probably intuitively

accurate to define the step involved as “almost sudden” but this does not mean that only one

discrete step (in the model) has to be proposed.

Each moment is thus characterized as a partition of (a property of) the lawn (we will come back

in section 4 on the type of changes that characterize each transition). The complex intermediate

object is composed of a set of cells ‘V-ed’ and a set of cells ‘¬ V-ed’ (see Ratté (1994) for the relevant

predicates).

Schematicaly, we could represent the situation illustrated in (12a) by the diagram of figure 6.
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¬ mowed({{p1},{p2},{p3},{p4}})

mowed ({{p1}})
¬ mowed({{p2}, {p3}, {p4}})

mowed ({{p1},{p2}})
¬ mowed ({{p3}, {p4}})

mowed ({{p1}, {p2}, {p4}})
¬ mowed ({{p3}})

mowed({{p1},{p2},{p4},{p3}})

FigureFigureFigureFigure 6: 6: 6: 6: Each step of the iteration of the realization phase, which
corresponds to a specific moment within the event, characterises a
state of the ‘affected’ object.

This diagram illustrates the usual description of the initial and the final states in terms of a

negation of each other (see Bouchard (1993), Ratté (forthcoming) for a discussion based on Boons’

data against a generalization of this kind of characterization), but, at the same time, insists on the

‘steps’ involved to reach this final state. It is also clear that the notion of “delimiter” should be

associated with the internal object. This means that surface (derived) subjects in some sentences

(unaccusative more particularly, see Ratté (forthcoming)) will act as such, as illustrated in (14).

(14) a. A liter of water dripped from this ceiling *for 10 years / in 5 days.
b. Water dripped from this ceiling for 10 years / *in 5 days.

We will come back in section 3.3 on sentences where no lexicalized object delimits the event (as

in the case of “walk” and “push” with or without a locative PP).

3 . 23 . 23 . 23 . 2      T h e  p r i m i n g  p h a s e  a n d  t h e  “ s u b j e c t ” T h e  p r i m i n g  p h a s e  a n d  t h e  “ s u b j e c t ” T h e  p r i m i n g  p h a s e  a n d  t h e  “ s u b j e c t ” T h e  p r i m i n g  p h a s e  a n d  t h e  “ s u b j e c t ”

As we pointed out in the introduction, the (non-derived) subject is, according to this view,

“external” to the main event, that is, to its realization phase. However, as noted by many (Dowty,

1979; Parsons, 1990;  among many others), it is an important contributor to “aspect” construal of

some sentences, as we will illustrate below. However its contribution is made at another level. Let us

consider the exemples illustrated in (15), adapted from Verkuyl (1993).

(15) a. Judith lifted two tables.
b. #Three girls lifted two tables for hours.
c. Three girls lifted two tables in an hour.
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Regarding these sentences, Verkuyl notes that, in (15c), the entire range of distribution of the

collection denoted by the subject is possible (this is illustrated in figure 7).

g1

g2

g3

 
 
 

  

 
 
 

  

g1{ }
g2

g3

 
 
 

 
 
 

• • •
g1{ }
g2{ }
g3{ }

FigureFigureFigureFigure 7 7 7 7: The range of possibilities from a collection to a complete
distribution (from Verkuyl, figure 15, p. 148)

In our model, the subject is associated with the priming phase. As such, it creates the event.

Within these limits, many distributions are possibles, as illustrated in figure 8.

R

{t1,t2}

{g1} 
{g2} 
{g3}

R

{t1,t2}

R

{t3,t4}

{g1} 
 
{g2} 
 
{g3}

R

{t1,t2}

{g1} R
{t1,t2}

*
{g2} 
{g3}

(a) (b) (c)

R

{t1,t2}
{g1} 
 
{g2} 
 
{g3}

R

{t3,t4}
R

{t5,t6}

R

{t1,t2}

{g1}

R

{t3,t4}

{g2}

{g3}

R
{t3,t4}

*

R

{t1,t2}

{g1}

{g2}

{g3}

{t1,t2} R {t1,t2} R

*
*

(d) (e) (f)

FigureFigureFigureFigure 8 8 8 8: Among (some of) the combinatorial possibilities associated with a sentence
like (15c), and considering only the distribution of the subject NP, not all of them
seem to be acceptable. The situation illustrated in (a), where there is only two tables
is probably the most proeminent. The situation depicted in (d), which is a
distributive readings, is possible according to many authors but is not the preferred
one. However, this reading becomes proeminent if one insist in the distributive
effect, as in “Three girls eacheacheacheach lifted two tables.” The situation illustrated in (f) is
characteristic of a distribution of each subject-entity over the realization phase (that
is over time) as exemplified by the use of “one after the other” having scope over the
subject NP, as in “one after the other, three girls (each) lifted two tables”.

However, the situation expresses by (15c) is not to be represented by diagrams 8b, 8c or 8e since

this will amount to say that we have a nonuniform event group. Diagram 8f  is then a possible and

more precise expansion of 8a. Altogether, with the information given by (15c), only the collective

(as in 8a) or the distributive (as in 8d) readings are possibles. Although, in the case of “one after the

other” phrases (henceforth OATO phrases), the diagram would be like 8f, if the definite determiner
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is used, as in (16a). This is to be compared with (16b) and with (16c). Compared also with

sentences where the direct object in under the scope of the OATO phrases, as in (16d-g).

(16) a. One after the other, these three girls lifted these two tables
b. One after the other these three girls lifted two tables
c. One after the other three girls lifted these two table
d. Three girls lifted two tables one after the other
e. These three girls lifted two tables one after the other
f. Three girls lifted these two tables one after the other
g. These three girls lifted these two tables one after the other

We guess the accurate move here is to say that sentences like (15c) could well be used to describe

a situation where there is two or six tables, but it would be unnatural to use it to describe a situation

in which there is a number of tables different from two and six, as suggested in diagrams 8b and 8e.

First, the subject can force a distribution of the realization phase over each individual composing the

entity denoted by the subject and along an hypothetical timeline. Second, it can also force a

distribution of the direct object among these individuals (in a parallel fashion). Finally, the subject

can also be treated as a group. The first and second distribution are illustrated by the contrast

between sentences in (17) and (18).

(17) a. The city workers mowed the mayor’s lawn.
b. One after the other, the city worker’s mowed the mayor’s lawn.

(18) a. The carpenters from Durand’s business built the mayor’s house.
b. #One after the other, the carpenters from Durand’s business built the mayor’s

house.

In (17b), the reading, which is forced in by the OATO phrase, is that each city worker mowed

the mayor’s lawn. The entire event “mowing the mayor’s lawn” is distributed to each city worker.

Since usually lawn is known to grow even after it has been mowed, this distribution is acceptable. It

contrasts with (18b) where it is difficult to imagine each carpenter building the very same house one

after the other.

In (17a) and (18a) however, the subject as a whole is responsible for the event. In that case, the

direct object (not the event itself) is distributed among each worker/carpenter. However, one can
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only notice that the “growing of lawn” and the “persistence and non changing state of built object”

is somehow part of our belief system. To see this, consider examples illustrated in (19).

(19) a. The children from the neighborhood ate Claire’s apple.
b. #One after the other, the children from the neighborhood ate Claire’s apple.

The feeling of unacceptability of (19a) is due to the fact that the relatively small dimension of a

usual apple makes it difficult to share.13 These kind of contextual factors are part of our knowledge

of the world. Naturally, it is not a criterion for acceptability or unacceptability in the grammar.

Sentence (19b) illustrates the converse situation of (18b). According to our belief system, an apple

cannot come back after having being eaten. The distribution of the event “ate Claire’s apple” among

all the children is therefore impossible. However, as we just pointed out, these kinds of criteria have

nothing to do with the grammar. To see this, let us consider the following hypothetical situation.

Imagine a future world in which food is kept in special dishes where it can be replicated, that is, as

soon as you are finished with a specific dish (a dish-apple for example), the food that was in it is

starting to replicate itself (let’s say in the manner of a lawn). In such a situation, it is most probably

true that a sentence like (19b) would then become as acceptable as (17b) (as for (19a) vs. (17a)). The

same point can be made with a less technological example as in the case where one believe in

reincarnation of food (to take one of Chomsky’s example). Consequently, the acceptability of (17b)

and conversely, the unacceptability of (19b) is partly linked to our belief’s system.

3 . 33 . 33 . 33 . 3 W a l k i n g  a n d  p u s h i n gW a l k i n g  a n d  p u s h i n gW a l k i n g  a n d  p u s h i n gW a l k i n g  a n d  p u s h i n g

In the case of “walk”, illustrated in (2), the function is still operating over a object/set that measures

the realization phase. Again the difference is that the set over which this iteration operates is

unbounded. The PP directional phrase bounds this set by adding a final location (supplementary

iterations will not be admissible). However, this picture is not completely accurate. As illustrated in

(20), a PP phrase indicating the Source (instead of the achieved location) produces the same effects.

(20) a. John walked to the store in / #for 5 minutes.
b. Jean walked from the store in / #for 5 minutes.14
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As noted above, the direct object is not as such a complete predicate by which we can evaluate

the final state of the direct object, although we surely have the feeling that the direct object is

somehow part of it, since it really is its location that determines if the end location specified by the

PP is reached or not. We would like to suggest that the PP will in fact “complete” (that is specify) an

otherwise “generic” evaluation predicate. This proposal will account for the facts noted by Verkuyl

to the effect that when somebody walks to the store, he can do so in an unordered manner (as

illustrated in figure 9).

grocery

p1

p2

p3

p4 p5

FigureFigureFigureFigure 9 9 9 9: A possible unordered path •p1, p2, p3, p4, p5 followed
by John in “John walked to the grocery”.

The case of “push” is treated in the same fashion since again the PP phrase adds the final

location of the cart to the “path” set. Since the subject of walk is not an internal object and the

direct object of push is not the object that measures out the event, a difference must exist between

these journey verbs and to other class we encounter in section 3.2. We have suggested elsewhere

(Ratté, 1993) that three type of changes are necessary to handle differences in aspectual

interpretation, they are presented in (21).

(21) a. Change of property (as in to mow) — change of state verbs
b. Change of integrity (as in to build) — creation and destruction verbs
c. Change of localization (as in to walk) — journey verbs

We are currently studying the relevant properties of these type of changes with regards to

aspectual interpretation.

4444 Conclusion Conclusion Conclusion Conclusion

In this paper, we have presentes a general computational structure to account for the aspectual

dimension of events. Our model stresses the importance of taking into account aspectual structure
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within the lexical representation of items (verbs in particular, but also prepositions), a proposal

recurrent in Tenny’s work. This proposal amounts to say that the essential difference between

accomplishments and activities is a matter of types of entity being chosen and has nothing to do

with structural or thematic differences per se.

As we have shown in this paper, and as pointed out by Pustejovsky (1991a), studies in lexical

semantics cannot carry over without also taking into account the syntactic structure of language.

However, events have also a non linguistic side that is worth looking at when investigating their

structure. Since language mirrors, at some level, the underlying structure of our nonlinguistic

conceptual organizations, it seems natural to explore both their linguistic and non linguistic

properties. In fact, with respect to event structures, investigations in lexical semantics can be

supplemented with studies from other fields to give us a better understanding of what is the

appropriate representation of events: work of Michotte (1954, 1961) on the perception of causality,

as well as the work of White, Leslie & Keeble (1988), experiemental research by Newston and his

colleague (Newtson et al. (1976, 1977) on perceptual organization, and also work in vision (Marr &

Vaina, 1982; Vaina, 1983). We are now pursuing the elaboration of the model taking into account

work that have been done in these other areas of research.

NotesNotesNotesNotes
1 We could also mention Croft (1991)  and, more particularly and somewhat surprisingly, Thom (1980)  whose
intuitions slightly “cognitivist” are elaborated in Wildgen (1982, 1987a,b)  and Petitot-Cocorda (1985, 1989a,b, 1991) .
2 Some could interpret this as an attempt to penetrate the von Wright’s operator T (von Wright, 1965).
3 The complete description can be seen as an “operational semantics”. In fact, part of the model is constructed in
terms of Predicate/Transition nets, a variant of Petri nets. In his thesis, Petri (1962)  proposed an abstract machine (the
so-called Petri nets, or Place/Transition nets) to facilitate the analysis of concurrent systems. The formal description of
the basic type of nets includes a finite set of places, a finite set of transitions and a marking function that initializes the
net with token on specific places. These token, following the rule of a “firing-game”, change places by firing transitions.
Predicate/Transition nets are an elaboration of Place/Transition nets (cf. Peterson (1977)  and Reisig (1985)  for an
introduction to Petri nets, and Genrich (1986)  for an elaboration of Predicate/Transition nets). We should further point
out that the proposal couched in these terms in our thesis is not in keeping with connexionist models, it is solely the
symbolic structures of these nets that we are using.
4 We will be using this classification for expository purpose. In fact, these classification should be recognized as
derivative of the compositional nature of an event. There is many problems with this vendlerian quadri-partition of
events. van Voorst (1993a) , for example, proposes to split the achievement class to account for the particular properties
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of verbs like “push” (we will come back on these types of verb below). Declerck (1979)  but also Verkuyl (1993)
mention also many problems with this situational partition; the latter even proposes to eliminate altogether these
labelling from our semantic description.
5 As will become evident in our discussion of “walk” in section 3, cognate object (in a broad sense) can participate
to this “switching” of interpretation. For example, within our model, “John walked” has an activity reading, while “John
walked a mile” has an accomplishment reading.
6 Michotte (1954)  called it the motor object since «c’est lui qui fait tout» (it is the one that does everything, p. 85).
7 This could accounts for the duality of movement noted by Michotte (1954) : «[Nos expériences] montrent que
l’impression causale requiert une dualité d’objets porteurs de mouvements. (…) Il ne suffit pas, notamment, que les
mouvements soient exécutés de fait, par deux objets d’aspects différents, il faut en outre que ces deux objets soient
simultanément présents pendant chacun des mouvements» ([Our experiences] show that causal impressions require a duality
of objects carrying movements. (…) It is not sufficient that movements be executed by two different objects, it is further necessary
that these two objects be there simultaneously during each movement, p. 42)
8 We prefer to use the more neutral term of transition to refer to these steps since we do not want to suggest, at
this point, that every transition induce a change in the linguistic sense of the word (that is with an affected object or
patient), although some transitions would have that interpretation as we will see. The notion of ‘transitions’ we are using
here, although inspired by Petri nets Theory, is congenial to Pustejovsky’s proposal to revive Von Wright’s operator T.
9 This is reminiscent of Croft’s proposal according to which an event is interpreted as a causal chain (Croft, 1991;
p. 184ff). However, his approach does not suggest a way to encode or define these causal links. We again prefer the
neutral term of transition over a term or an expression that will bring to soon in the picture a slippery notion like causality
(on the relevance of this notion for linguistics see van Voorst (1991) ).
10 The question whether language constrains our perception of the world or the reverse is too complex to be
discussed here, as for the explanation behind the binary characteristic of language or, for that matter, of other
part/modules of our mind. It is probably deeply rooted somewhere for whatever reason, but it is not our task, for the
moment, to investigate the issue.
11 The term incremental is from Dowty (1991) .
12 This evaluation predicate might explain some resultative uses in English (see Tenny (1994), Hale & Keyser
(1991, 1992, 1993a), and Levin & Rappaport Hovav (1991, 1992) for the relevant discussion and examples).
13 Compare (19a) with (1):

(1) Les enfants du quartier ont mangé la pomme de Gulliver.
The children from the neighborhood ate Gulliver’s  apple.

The reader will find in Boons (1974)  other examples of such extra-linguistic factors competing for our
acceptability judgments.
14 It is important to note that French does not allow this construction with ‘marcher’ (see Ratté (forthcoming) for
a discussion of these constructions).
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