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Abstract

This w ork addresses the complexities in v olv ed in asp ectual comp osition b y presen ting a

cognitiv ely motiv ated analysis that mak es use of activ e ev en t represen tations. V erbs, argu-

men ts and temp oral mo di�ers are c haracterized in terms of the conceptual features they im-

p ose or con tribute to this framew ork, whic h emplo ys represen tations of b oth motor-sc hematic

and image-sc hematic c hange. By accommo dating the inheren tly dynamic nature of temp oral

ev en ts and resource usage, this framew ork can not only mak e standard asp ectual distinctions

(e.g. b et w een states and pro cesses, or b et w een p erfectiv e and imp erfectiv e pro cesses) but

also pro vide simple analyses of usually di�cult asp ectual phenomena. The represen tation

also illuminates the in teraction b et w een ev en t structure and nominals, whic h can instan tiate

pieces of the image-sc hem atic represen tation or otherwise constrain p ossible in terpretations.

Cognitiv e explanations of ev en t structure distinctions are made more concrete b y illustra-

tion in the con text of the Neural Theory of Language mo deling pro ject at the In ternational

Computer Science Institute (F eldman et al. 1996).



1 The problem

Asp ect is a sen tence-lev el phenomenon, not a v erb-lev el one: as has long b een observ ed, not only do di�eren t

v erbs yield di�eren t asp ectual in terpretations, but the same v erb com bined with di�eren t argumen ts or

mo di�ers will v ary in acceptabilit y , as the sen tences in (1) demonstrate:

1

(1) a. She ran fo r an hour.

* She ran in an hour.

b. #She ran to the pa rk fo r an hour. [for c e d iter ative r e ading]

She ran to the pa rk in an hour.

c. #She ran a mile fo r an hour. [for c e d iter ative r e ading]

She ran a mile in an hour.

d. #She ran from here to there fo r an hour. [for c e d iter ative r e ading]

She ran from here to there in an hour.

e. She ran laps fo r an hour.

* She ran laps in an hour.

The task of determining when a v erb can app ear with temp oral mo difying phrases lik e for an hour and in an

hour is complicated b y the presence of complemen ts; run can app ear in the past tense with for an hour but

not in an hour , in neither case requiring an y sp ecial in terpretation. But in examples (1b-d), in an hour can

com bine naturally with eac h v erb phrase, while for an hour can b e accepted only under a sp ecial iterativ e

reading. Not all complemen ts a�ect in terpretation in this manner, ho w ev er, as sho wn in (1e).

The complexit y is not limited to simple acceptabilit y under natural and sp ecial in terpretations: temp oral

mo di�ers need something to mo dify , giving rise to issues of attac hmen t:

(2) a. She loved him fo r �ve y ea rs. [mo di�es p erio d of loving]

b. She ran fo r �ve minutes. [mo di�es p erio d of running]

c. #She sneezed fo r a few minutes. [mo di�es p erio d of r ep e ate d sne ezing]

d. She read the b o ok fo r an hour. [mo di�es p erio d of r e ading, b o ok un�nishe d ]

She read the b o ok in an hour. [mo di�es p erio d of r e ading, b o ok �nishe d]

e. She left the ro om fo r an hour. [mo di�es p erio d after having left, b efor e r eturning]

@She left the ro om in an hour. [mo di�es p erio d up to and including le aving]

f. * She w on the race fo r a few minutes. [c annot mo dify p erio d of winning or (?) p erio d after

having won]

She w on the race in a few minutes. [mo di�es p erio d up to and including winning]

It ma y seem uncon tro v ersial to conclude from (2a) and (2b) that phrases of the form V -e d for time mak e

assertions ab out the duration of the sp eci�ed activit y of V -ing , ev en if it happ ens to b e a rep eated activit y ,

as in (2c). The other examples in (2) sho w otherwise: despite iden tical syn tactic structure, (2d) and (2e)

displa y a striking inconsistency b et w een b oth the p erio d mo di�ed and the inferences licensed. W e cannot

describ e the p erio d mo di�ed in (2d) as \the p erio d after ha ving read," nor ev en \the p erio d after ha ving

read the b o ok," but just suc h a statemen t is necessary to capture the mo di�ed p erio d of (2e). The e�ect of

temp oral mo di�ers on high-lev el inferences lik e whether the b o ok has b een �nished or whether the p erson

returned after lea ving p ose equally c hallenging puzzles. Judgmen ts b ecome ev en more m uddled up on taking

in to accoun t examples lik e (2f), whic h b eha v es lik e (2e) with in a few minutes but inhibits a natural reading

with for a few minutes .

2

Lest w e infer that issues of asp ectual comp osition crop up only at the lev el of the v erb phrase, it has also

b een observ ed that judgmen ts as basic as whether v erbs can app ear in presen t tense (examples in (3a)) or

1

Throughout this pap er the standard asterisk (*) notation for linguistic unaccepta bili t y will b e used. In addition to a lo ose

use of ? for questionabl e or v ariable acceptabilit y , sev eral other sym b ols will indicate acceptabilit y conditional on a particular

in terpretatio n: # denotes an iter ative reading, % denotes a habitual reading and @ denotes an inc eptive reading; these readings

will b e further discussed in Section 2.1.

2

As with most acceptabilit y judgmen ts, a somewhat strained in terpretat ion migh t b e a v ailable with enough extra con text

(e.g. a photo-�nish judgmen t ev en tually stripping the erst while winner of her title). Some constrain ts still app ear in violable,

ho w ev er; the for a few minutes cannot mo dify the p erio d b efore winning the race, and if applied in a con text-lade n manner to

the p erio d after winning, some kind of rev ersal of the state is required.

1



progressiv e form (examples in (3b)) sho w susceptibilit y to the nature of the sub ject:

3

(3) a. %She runs from here to there. [for c e d habitual r e ading]

The road runs from here to there.

b. She is running from here to there.

* The road is running from here to there.

Again, otherwise iden tical sen tences pro duce di�ering readings and acceptabilit y , suggesting that seman tic

features of the sub ject argumen t wield at least some in
uence on asp ectual in terpretation.

Although suc h linguistic phenomena ha v e b een widely noted in the literature, previous attempts at

handling asp ect ha v e fallen short of pro viding a uni�ed, comp ositional accoun t that is not only descriptiv ely

adequate but also cognitiv ely motiv ated. After a brief o v erview of the basic issues and distinctions established

b y ma jor previous w ork in the �eld, I prop ose a framew ork for analyzing asp ectual mec hanisms in terms

of basic cognitiv e pro cesses. V erbs, argumen ts and temp oral mo di�ers are all c haracterized in terms of

the conceptual features they imp ose on or con tribute to this framew ork. This approac h o w es m uc h to

foundational w ork b y Langac k er (1991), but it dra ws on observ ations from the logical tradition to mak e

some additional sp eci�c claims ab out the nature of ev en t structure and comp ositionalit y . Where p ossible,

cognitiv e explanations are made more concrete b y illustration in the con text of the L

0

language acquisition

pro ject (F eldman et al. 1996), th us addressing at a lev el of detail amenable to computational mo deling the

issue of precisely ho w asp ectual comp osition tak es place.

4

2 Bac kground: linguistic phenomena

2.1 Some asp ectual distinctions

An y discussion of asp ect requires a clear understanding of the range of seman tic distinctions it encompasses.

Broadly construed, asp e ct refers to the in ternal shap e of an ev en t, or ho w it is distributed o v er time.

5

A ttempts to pro vide a precise c haracterization of these ev en t di�erences ha v e demonstrated the di�cult y

of the task: di�eren t w orks ha v e used di�eren t terminology , or, w orse, the same terminology with di�eren t

de�nitions. P erhaps the t w o asp ectual opp ositions that ha v e b orne the brun t of this terminology o v erload

are the follo wing:

� A p erfectiv e ev en t usually denotes one that is seen as b ounded, complete and not in ternally analyzed

or analyzable; it is view ed from an external p ersp ectiv e. An imp erfectiv e ev en t is seen as still

in progress (lik e pr o gr essives , discussed b elo w) with no sp eci�c b oundary , view ed from an in ternal,

incomplete p ersp ectiv e. She r an a mile is th us p erfectiv e, while She r an (for an hour) is imp erfectiv e.

� A telic ev en t is usually goal-orien ted, with a w ell-de�ned endp oin t or result; an atelic ev en t lac ks a

sp eci�c goal or endp oin t.

6

In the telic She r an to the p ark , the park is the clear goal, and b eing in the

park is the goal state, b oth of whic h are lac k ed b y the atelic She r an in the p ark . Note that an ev en t

can b e describ ed as b eing telic regardless of whether the goal is ev er reac hed.

The imp erfectiv e/p erfectiv e and telic/atelic distinctions are often con
ated, but they are b y no means re-

dundan t categorizations; an ev en t could b e b oth telic and imp erfectiv e, as in She was running to the p ark .

A few other useful asp ectual distinctions are noted here:

3

This pap er will not consider other conditions allo wing v erbs to app ear in presen t tense, most notably p erformativ e s ( I

pr onounc e you man and wife ) and other v erbs that describ e ev en ts that are temp orally coinciden t with the utterance. This

condition is relaxed under certain conditions, including pla y-b y-pla y accoun ts (e.g. He sho ots! He sc or es! ) and historical or

future presen t tense; see Do wt y (1979) for further discussion.

4

By no means do es this pap er purp ort to presen t an exhaustiv e examination of the large b o dy of w ork in logical approac hes

to asp ect. Rather, it fo cuses on the con tribution s of a few ma jor w orks and their relev ance to the dev elopmen t of a cognitiv ely

motiv ated understandin g of asp ectual comp osition . F uture w ork should certainly include a comprehensi v e comparison of recen t

logical w ork and the approac h discussed here.

5

It is distinct from tense, although the t w o exercise signi�can t m utual in
uence.

6

Though presence of a goal is distinct from presence of an endp oin t or result, b oth ha v e app eared in discussions of telicit y

in the literature.
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� The punctual/d ur ati v e opp osition is based on p erceiv ed duration; punctual ev en ts tak e place at

a particular p oin t in time (e.g. She left , He sne eze d (at onc e, at that p oint) ), while durativ e ev en ts

require some p erio d of time (e.g. She r an for an hour , He built a house ).

� An iterativ e reading is based on p erceiv ed rep etition within the ev en t; iterativ e ev en ts ha v e in ternal

cyclic activit y , while non-iterativ e ev en ts can b e seen as single and non-cyclic. Th us John sne eze d

describ es a single ev en t with no rep etition, but John sne eze d for an hour implies that he rep eatedly

sneezed during that time. Some v erbs are inheren tly iterativ e, suc h as scrub in John scrubb e d the

dishes .

� A habitual reading pro�les the regular recurrence of an ev en t o v er an in terv al and can b e considered

an extension from an external p oin t of view (as opp osed to the progressiv e marking, b elo w). In English,

presen t habitual asp ect can b e con v ey ed b y the presen t tense ( She runs (every morning) ), whereas past

habitual asp ect is b est captured with use d to , as in She use d to run (every morning) .

� An inceptiv e reading in v olv es the b eginning of an activit y , as in constructions lik e start V -ing . With

an inceptiv e reading, She left in 10 minutes can b e in terpreted as roughly synon ymous with It to ok

her 10 minutes to le ave .

� A progressiv e reading predicates the ongoing, con tin uous nature of an ev en t, whic h is extended from

an in ternal p oin t of view. (Note that in English a progressiv e reading is a phenomenon of b oth tense

and asp ect.) A progressiv e marking can en tail at least three other asp ects:

(4) a. Ma ry is running from here to there. [imp erfe ctive]

b. Ma ry is bumping her head. [iter ative]

c. Ma ry is living in T exas. [tr ansient/n on -p e rmanen t]

One of the tasks of asp ectual theory is to accoun t for di�ering in terpretations lik e those in (4); these

will b e discussed later.

2.2 Asp ectual classes

This section pro vides a brief o v erview of some of the ma jor w ork in asp ect and the di�culties faced b y

asp ectual accoun ts. Most approac hes ha v e attempted to capture the distinctions just describ ed b y assigning

eac h v erb an asp ectual class; regularities across seman tic in terpretations in particular con texts can then b e

stated o v er these classes. Although the study of asp ect stretc hes bac k at least as far bac k as Aristotle, mo dern

approac hes b egan with V endler (1967), whose classi�cation of v erbs and v erb phrases in to four asp ectual

classes ha v e stubb ornly resisted b eing supplan ted b y the re�nemen ts prop osed in subsequen t w ork, despite

no shortage of criticism. The V endler classes and some represen tativ e examples are giv en b elo w:

state true of an y instan t (in giv en in terv al), e.g. love, know, r esemble

activit y true of an y in terv al (in giv en in terv al), e.g. run, walk, swim

accomplishmen t true of a sp eci�c in terv al, e.g. dr aw a cir cle, p aint a pictur e, build a house

ac hiev emen t true of a sp eci�c instan t, e.g. win a r ac e, r e ach the summit, die

V endler's classi�cation is based largely on the t w o dimensions of duration and sp eci�cit y: activities and

accomplishmen ts are predicated of in terv als, while states and ac hiev emen ts are predicated of instan ts; states

and activities are predicated of an y time (instan t or in terv al) in a giv en in terv al, and accomplishmen ts

and ac hiev emen ts are predicated of sp eci�c times. Additional criteria include com binatorial prop erties with

temp oral adv erbial mo di�ers (the for time and in time phrases men tioned already), logical en tailmen ts

(suc h as whether ha ving V -e d for time implies ha ving V -e d , or whether V -ing implies ha ving V -e d for

an y time) and app earance in particular linguistic constructions. F or instance, states app ear to resist b oth

progressiv e form and constructions imputing agency or v olun tary con trol (lik e stop/start V -ing .

3



(5) a. * I am kno wing the answ er.

* She is liking him.

b. * Stop kno wing the answ er.

* Stop b eing eight feet long.

Y et ev en these apparen tly robust generalizations displa y sensitivit y to a v ariet y of con textual factors, as

discussed b y V erkuyl (1993) and others. In particular, temp orary or non-p ersisten t readings (examples in

(6a)) and states that are p erceiv ed as requiring e�ort or v olun tary con trol (examples in (6b)) receiv e p erfectly

natural in terpretations:

(6) a. I am living in Amherst.

She is standing b y the Nile.

He is liking his teacher mo re and mo re.

b. Stop b eing a fo ol.

Stop b eing a w o rk aholic.

Despite these and other inconsistencies to whic h suc h generalizations fall prey , accoun ts since V endler

(Comrie (1976), Do wt y (1979), Mourelatos (1981) and Mo ens & Steedman (1988), to name just a few) ha v e

b een nearly unanimous in adopting V endler's state and activity classes, though the latter is usually termed

pr o c ess . The more complex ev en t t yp es, ho w ev er, ha v e giv en rise to a proliferation of class names, represen-

tations and seman tic distinctions, man y of whic h attempt to c haracterize qualitativ e asp ectual distinctions

of the sort describ ed in Section 2.1.

But classes that are, lik e V endler's, based on truth v alues of predicates at particular time p erio ds face

a signi�can t stum bling blo c k: asp ectual phenomena ha v e to do not with temp or al structure but with event

structure. This p oin t is underscored b y the di�cult y man y suc h theories face in explaining Do wt y's Imp er-

fectiv e P arado x:

(7) a. John w as w alking. [ ) John walke d]

b. John w as w alking to the pa rk. [ 6 ) John walke d to the p ark]

The same description of a state in the w orld ma y b e describ ed b y a large n um b er of sen tences, eac h with

a di�eren t asp ectual 
a v or; (7a) and (7b) can describ e the same w alking ev en t, but they b eha v e di�eren tly

with resp ect to the logical en tailmen t test of whether V -ing implies ha ving V -e d .

Challenges along similar lines arise in determining the e�ect of nominals on asp ectual b eha vior, as noted

in Section 1; V erkuyl (1993) and Krifk a (1992) ha v e addressed these c hallenges in terms of the homogeneit y

of the ob ject and ho w thematic relations dep end on in teraction with the temp oral structure of the v erb.

Some examples lik e those raised b y V erkuyl are giv en here:

(8) a. #She ate f a sandwich/three sandwiches g fo r an hour. [c ount noun: for c e d iter ative r e ading]

She ate f a sandwich/three sandwiches g in an hour.

b. She ate f sandwiches/cheese/from the cheese g fo r an hour. [mass noun]

?@She ate f sandwiches/cheese/from the cheese g in an hour.

c. #She ate f some sandwiches/mo re than one sandwich/ [quanti�e d nouns: for c e d iter ative r e ading]

a p ound of cheese g fo r an hour.

She ate f some sandwiches/mo re than one sandwich/

a p ound of cheese g in an hour.

d. #She ate the cheese fo r an hour. [sp e ci�e d mass noun: mo di�es p erio d of e ating, che ese

un�nishe d]

She ate the cheese in an hour. [sp e ci�e d mass noun: mo di�es p erio d of e ating, che ese �nishe d]

Com bination of the v erb e at with coun t nouns lik e a sandwich and thr e e sandwiches in (8a) pro duces p erfec-

tiv e, telic readings, as opp osed to the imp erfectiv e, atelic readings pro duced b y the bare plural sandwiches

and mass noun che ese in (8b). But the examples in (8c) and (8d) sho w that phrases lik e some sandwiches

and mor e than one sandwich , though inexact in their quan ti�cation, nev ertheless b eha v e asp ectually lik e

coun t nouns, as do es a mass noun lik e che ese when it is quan ti�ed or has a de�nite article.
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2.3 Some observ ations

It seems clear that an adequate accoun t of asp ectual b eha vior minima ll y requires a notion of ev en t structure

that captures b oth the temp oral ordering of its sub ev en ts and the causal or in ten tional relationships among

them. Suc h a notion of in ternal ev en t structure and c ontingency app ears in, for instance, Mo ens & Steedman

(1988): V endler's accomplishmen ts are analyzed as including a pr ep ar atory pr o c ess , a culmination p oin t and

a c onse quent state ; V endler's ac hiev emen ts are similar but con tain no preparatory pro cess. This analysis

pro vides a more motiv ated basis for understanding the b eha vior of temp oral mo di�ers, whic h can fo cus

atten tion on a particular sub ev en t or e�ect a kind of lexical or asp ectual c o er cion on the ev en t o v erall. A

punctual v erb lik e sne eze , for instance, can b e co erced in to an atelic pro cess b y the imp osition of an iterativ e

reading, and th us pro vide appropriate input for mo di�cation b y a for time phrase.

Ev en t structure alone will not, ho w ev er, su�ce. A quic k review of the example sen tences presen ted so

far yields a n um b er of other critical factors that can constrain asp ectual in terpretation and the co ercion of

sp ecial readings. Among these are: presence of in ten tion, e�ort or con trol in the sub ject; time scale (t ypical

duration of an ev en t); p ermanence or transience of an ev en t or agen t; b oundedness (mass/coun t nature) of

a nominal; and, of course, telicit y . Although most theories of asp ect ha v e attempted to c haracterize some

of these factors (notably telicit y and noun quan tit y features), it is unclear whether an y of them pro vides

a uni�ed framew ork for addressing all of them without ha ving to resort to ad ho c features or rules that

are otherwise unmotiv ated. The remainder of this pap er attempts to pro vide suc h a uni�ed and motiv ated

framew ork, using principles from Langac k er's (1991) Cognitiv e Grammar as a starting p oin t.

3 A cognitiv ely motiv ated approac h

Cognitiv e approac hes to grammar mak e a n um b er of assumptions ab out the nature of language that depart

in crucial w a ys from traditional approac hes. These assumptions are describ ed in great detail in Langac k er

(1991); for curren t purp oses it will su�ce to pro vide a broad o v erview of these grounding principles so that

their consequences for asp ectual phenomena can then b e examined.

3.1 Insigh ts from Cognitiv e Grammar

Cognitiv e Grammar tak es seriously the h yp othesis that the abilit y to use and understand language is in ti-

mately connected with the nature of cognitiv e pro cessing. That is, meaning m ust b e c haracterized relativ e to

ho w h umans conceiv e of the w orld: ho w w e structure our kno wledge of en tities and ev en ts in to categories (as

in Lak o� 's (1987) r adial c ate gories , with mem b ers that div erge in principled w a ys from cen tral protot yp es);

ho w w e structure situational kno wledge in to particular cognitiv e domains (akin to the mental sp ac es of F au-

connier (1985)); and ho w w e imp ose a particular construal on a situation that is only partially constrained

b y its \ob jectiv e" prop erties. The in v estigation of these claims has giv en rise to the p ostulation of a n um b er

of sp eci�c cognitiv e mec hanisms and distinctions:

� Ob jects and ev en ts in the w orld do not fall neatly in to strictly de�ned categories and t yp es, and nei-

ther do linguistic elemen ts; rather, they pro vide sp eci�c in terrelated senses o v er whic h generalizations

can b e made. Sc hemas are abstract represen tations of these generalizations, whic h ma y b e further

elab orated or instan tiated.

� Principl es of construal include: the abilit y to distinguish b et w een tra jector and landmark (similar

to a �gure/ground distinction); the abilit y to pro�le some part of a whole (as necessary to de�ne, for

instance, hyp otenuse with resp ect to a righ t triangle); sensitivit y to scop e of predication , sp eci�cit y

and p ersp ectiv e ; and the abilit y to emplo y either summary or sequen tial scanning of a situation

(discussed in Section 3.2.1).

� Linguistic expressions are either nominal or relational predications. Nominal predications pro�le

some en tit y , whic h can b e seen as either a b ounded or un b ounded region in some domain, and can

b e in ternally homogeneous or heterogeneous .
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Relational predications pro�le the in terconnections b et w een a set of en tities and can b e either atem-

p oral or temp oral . T emp oral relations ( pro cesses ) are made up of a series of atemp oral relations;

lik e nominals, pro cesses can b e seen as either b ounded or un b ounded, and in ternally homogeneous or

heterogeneous.

These mec hanisms pro v e quite useful for c haracterizing the nature of ev en ts and motiv ating some asp ec-

tual phenomena. In particular, Langac k er describ es v erbs as pro�ling some relation o v er time, pro viding

a natural basis for the ubiquitous state/pro cess distinction: stativ e ev en ts are simply the extension of a

particular relation o v er time, while pro cesses in v olv e a relation that c hanges o v er time. This c hange can b e

either homogeneous or heterogeneous; Langac k er de�nes homogeneous as \e�ectiv ely" iden tical, whic h I will

c haracterize more precisely in Section 4.2.1. This division con trols the classi�cation of pro cesses as either

imp erfe ctive or p erfe ctive , analogous to a basic distinction prop osed in most other theories (e.g. telic/atelic,

or V endler's activities/accomplishmen ts) but motiv ated b y the larger Cognitiv e Grammar framew ork.

Note that the c hange o v er time can also b e describ ed in terms of tra jectories and goal states: although

all pro cesses in v olv e c hange or a tra jectory of some kind in the time domain, only p erfectiv e pro cesses ha v e a

second tra jectory along some other primary domain to a sp eci�c �nal, goal state. Determining p erfectivit y ,

therefore, as w ell as acceptabilit y of temp oral mo di�cation, is largely a matter of iden tifying a v alid second

tra jectory and goal state, based on the nature of b oth the pro cess and its participan ts. In other w ords, the

task of accoun ting for asp ectual comp osition can b e recast as sp ecifying ho w eac h comp onen t con tributes to

and constrains the o v erall sc hema (or image sc hema

7

) and p oten tial tra jectories.

While Langac k er do es not address all the issues and phenomena in v olv ed in asp ectual comp osition (partic-

ularly with resp ect to temp oral mo di�cation), his analysis lends itself w ell to suc h a sp eci�cation. Adopting

Langac k er's form ulation, I cast v erbs as describing c hange (or lac k thereof ) o v er time; the lexically sp eci�ed

nature of this c hange will b e discussed in Section 3.4. A t a sc hematic lev el, ho w ev er, the notion of �nal state

of this c hange is su�cien t for describing the e�ect of comp osition with nominals and temp oral mo di�ers.

Section 3.2 describ es ho w nominal argumen ts constrain in terpretation: sub jects (usually tra jectors

8

) help

determine the w a y ev en ts c hange o v er time, while ob jects (usually landmarks of some kind) help determine

the w a y ev en ts c hange o v er some other dimension, or mo v e along a tra jectory to w ard a w ell-de�ned goal

state. It is the presence and nature of suc h a goal state that determines when and ho w temp oral mo di�ers

(as w ell as progressiv e form) can legitimately apply , as describ ed in Section 3.3.

3.2 The role of argumen ts

3.2.1 Sub jects and the state/pro cess distincti on

Subjects instan tiate the tra jector in the image sc hema represen ting an ev en t;

dep ending on the relation depicted and the t yp e of scanning emplo y ed, features

of the sub ject (suc h as animacy) can help determine the presence of c hange o v er

time. They are therefore most in
uen tial in distinguishing states and pro cesses and

consequen tly constraining the app earance of a v erb in progressiv e tense.

Casting the state/pro cess distinction in terms of c hange o v er time sheds considerable ligh t on the role

of sub jects, since the nature of the sub ject/tra jector ma y determine whether the en tire conceptualization of

the ev en t c hanges o v er time:

(9) a. %Sally go es from Pho enix to T uscon. [for c e d habitual r e ading]

Sally is going from Pho enix to T uscon. [pr o c ess]

b. The road go es from Pho enix to T uscon. [state]

* The road is going from Pho enix to T uscon. [* pr o c ess]

7

Langac k er uses the term schema to refer to represen tat ion s of b oth nominal and relational predications; I will use the term

image schema (as in Lak o� (1987) and elsewhere) to refer sp eci�cally to relational predications, esp ecially in the con text of the

represen tatio n of an ev en t.

8

Sub jects usually but not alw a ys corresp ond to tra jectors; Langac k er analyzes the passiv e v oice as e�ecting a rev ersal of

tra jector and landmark. F or this pap er w e will assume that sub ject corresp onds to tra jector. Ob ject often corresp onds to

landmark, but not alw a ys, as will b e discussed in Section 3.2.2.
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In (9a), disregarding the sp ecial habitual reading, w e conceiv e of the sub ject mo ving from one place to

another in a sequence of relations that m ust c hange o v er time. In (9b), ho w ev er, the same ph ysical path is

rei�ed as a tra jector whose lo cation is sp eci�ed; here the relation is stable o v er time, and indeed cannot b e

in terpreted as c hanging o v er time. The same v erb go th us allo ws either a stativ e or a pro cessual reading,

dep ending on ho w the en tities in v olv ed constrain p ossible construals.

In addition, Langac k er p ostulates t w o kinds of cognitiv e pro cessing: in sequen tial scanning, a situation is

view ed as it progresses (or sta ys the same, as the case ma y b e) from one time step to another; in summary

scanning, the situation is view ed in a cum ulativ e fashion. These di�eren t pro cessing mo des can accoun t for

the related senses of surr ound in (10), in particular the acceptabilit y of b oth examples in (10b):

(10) a. The moat surrounds the castle. [state]

* The moat is surrounding the castle. [* pr o c ess]

b. Soldiers surround the castle. [state; summary sc anning]

Soldiers a re surrounding the castle. [pr o c ess; se quential sc anning]

The soldiers can b e view ed as either activ ely surrounding the castle or, ha ving already surrounded it, together

comprising a tra jector in a relation that can b e seen as stable o v er time.

9

3.2.2 Ob jects and image sc hema instan ti ati on

Objects can instan tiate or otherwise pro vide elemen ts of the image sc hema other

than the tra jector, including the goal and bac kground; dep ending on the nature of

the pro cess depicted, features of the ob ject (suc h as b oundedness, homogeneit y and

sp eci�cit y) can help determine the presence of c hange o v er a non-temp oral primary

dimension. They are therefore most in
uen tial in distinguishing imp erfectiv e and

p erfectiv e pro cesses and consequen tly constraining the app earance and in terpreta-

tion of temp oral mo di�ers.

Ob jects in Cognitiv e Grammar are usually seen as corresp onding to landmarks in image sc hemas, in

opp osition to activ e, pro�led tra jectors. The term landmark , ho w ev er, should b e clari�ed, since it con
ates

t w o p ossible senses with quite di�eren t implications for the determination of tra jectories. In the broader

con text of Langac k er's discussion of transitivit y and grammatical relations, the notion of an action chain

captures the transfer of energy from an energy source, (p oten tially) through agen ts of energy transfer and

on in to an energy sink. Sub jects sit at the heads (source) of the action c hain, while (direct) ob jects tend to

o ccup y a \do wnstream" p osition in the c hain. In this usage, then, landmark applies to the recipien t of force.

F or the purp oses of iden tifying a tra jectory and �nal state, ho w ev er, it is not energy transfer but mo v em en t

to w ard a goal that is imp ortan t. I will th us use go al to refer to a particular kind of landmark, one to w ard

whic h the tra jector is mo ving in some domain. Note that b oth direct ob jects and prep ositional ob jects can

pro vide this goal, though in di�eren t w a ys: the prep ositional ob ject in walk to the p ark itself pro vides the

goal, while the direct ob ject in walk a mile pro vides b oth a bac kground for the motion and an abstract,

implicit goal, the end of the mile. The ob ject in r e ad a b o ok p erforms a similar function in a rather more

abstract domain.

This kind of goal, also called an incremen tal theme, cannot b e satis�ed b y all nominals. In general, only

b ounded (coun t) nominals can instan tiate the goal, but as noted earlier in (8), quan ti�cation and sp eci�cation

(with a de�nite article) seem to mak e a di�erence. Th us ev en a mass noun lik e che ese can acquire a b oundary ,

and the resulting nominal (e.g. a p ound of che ese ), though still in ternally homogeneous, is rendered b ounded

enough to pro vide a clear end p oin t as the goal. When no suc h (b ounded) goal is a v ailable, the ob ject (either

direct or prep ositional) often merely pro vides an un b ounded bac kground, homogeneous mass that instan tiates

the bac kground setting for the ev en t without a distinct tra jectory or goal, as in b oth e at che ese and e at fr om

the che ese .

9

Note that while the soldiers cannot b e seen as iden tical o v er time, since they most lik ely do not remain in absolutely the

same place at ev ery momen t, the (image-sc hem at ic) relation depicted b y surr ound can p ersist o v er time. Note also that while

the pro cessual in terpretation is the most salien t reading for the progressiv e form, �ctiv e motion ma y accoun t for readings in

whic h the progressiv e form describ es a stable situation.
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Note that an ob ject ma y pro vide neither landmark nor bac kground for mo v emen t. The classic example

in V endler (1967) is that of push the c art , whose ob ject is b oth b ounded (heterogeneous) and sp eci�ed, y et

b eha v es lik e other atelic activities:

(11) a. He pushed the ca rt fo r an hour.

b. ?@He pushed the ca rt in an hour. [for c e d inc eptive r e ading]

The framew ork adopted here a�ords a simple explanation for this phenomenon: b ecause the tra jector (and

energy source) represen ted b y the sub ject in (11) is applying con tin uous force to the cart, the t w o participan ts

are mo ving together o v er time. That is, there is no mo v emen t of the tra jector with r esp e ct to the cart, whic h

therefore cannot function as a goal in the sense of endp oin t (ev en though it is a landmark in Langac k er's

sense for the application of force).

3.3 Requirem en ts of temp oral mo di�ers

Once the notion of p erfectivit y is de�ned in terms of b oundedness and goals, c haracterizing the requiremen ts

and b eha vior of temp oral mo di�ers b ecomes quite simple. This section pro vides a simple sp eci�cation;

comp ositional issues that arise when these mo di�ers are placed in particular con texts will b e considered in

detail in Section 4.

3.3.1 Span mo di�ers

Sp an modifiers of the form in time mo dify a relation b y b ounding it in a sp eci�ed

amoun t of time; this relation m ust b e (construed as) a p erfectiv e pro cess, i.e. one

that is b ounded in a non-temp oral primary domain with a distinct goal.

Note that com bination with v erbs that lac k a p erfectiv e pro cess to mo dify usually results in either

unacceptabilit y or a (mark ed) inceptiv e reading, as in (10b) or (12):

(12) ?@Bill w alk ed in an hour. [for c e d inc eptive r e ading: It to ok Bil l an hour to walk.]

This reading can b e seen as a recasting of an imp erfectiv e pro cess (w alking) in to a sligh tly di�eren t p erfectiv e

ev en t (starting to w alk). That is, since a span mo di�er requires a p erfectiv e pro cess, the absence of an y

suc h a pro cess will lead to an alternativ e, p erhaps less salien t construal of the ev en t that do es satisfy the

p erfectivit y requiremen t.

3.3.2 Durativ e mo di�ers

Dura tive modifiers of the form for time mo dify a relation b y b ounding it within

a sp eci�ed amoun t of time, implicating that the relation ceases to hold at the end

of the giv en time p erio d. They th us also inhibit b oundedness in the non-temp oral

primary domain and ma y implicate that the goal state is not reac hed.

The cessation of the relation ma y b e view ed as either the ne gation of a state or the halting of a pro cess:

(13) a. Bill loved Ma ry fo r y ea rs. [ ) Bil l no longer love d Mary after those ye ars]

b. Bill w alk ed fo r �ve minutes. [ ) Bil l stopp e d walking after �ve minutes]

The t w o forms of cessation can b e treated uniformly if a notion of pr o c ess c ontr ol , to b e discussed in the

next section, is tak en in to accoun t. Note that not all states can b e negated; see discussion in Section 4.1.

3.4 Inheren t v erb seman tics: What's in a v erb?

No w that w e ha v e considered the seman tic con tributions of b oth nominals and temp oral mo di�ers, w e can

can consider ho w to explicitly c haracterize the meanings of v erbs b ey ond merely expressing c hange (or lac k
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thereof ) o v er time. Sp eci�cally , inheren t v erb seman tics m ust elab orate more precisely the t yp e of this

c hange, including at least three kinds:

� A basic de�nition for man y v erbs m ust rest on some sp eci�cation of motor con trol : ho w the b o dy

exe cutes a giv en action in terms of motor synergies and force dynamics (e.g. as discussed b y T alm y

(1988) and Bailey (1997)).

� Other v erbs lea v e the actual execution unelab orated, instead placing constrain ts on image sc hemas ,

particularly b y sp ecifying image sc hemas that m ust apply b efore and after the pro�led ev en t. This

pro vides a natural w a y to c haracterize the goal state. The v erb le ave , for instance, migh t en tail that

an image sc hema lik e that for in holds b efore some ev en t, and that an image sc hema lik e that for

out holds after the ev en t. (Distinctions lik e this are presen t (in logical form) in Asher & Sabla yrolles

(1996).)

� Some v erbs are sp eci�ed relativ e to a notion of pro cess con trol that captures their dynamic unfolding

o v er time: pro cesses can b e started and stopp ed, or they can b e in progress. A n um b er of v erbs are

explicitly asp ectual, lik e stop , start and r esume ; others m ust b e sp eci�ed in the con text of some other

v erb (suc h as stumble , whic h is construed in terms of in terruption of a w alking pro cess (Nara y anan

1997)).

An y accoun t of inheren t v erb meaning m ust someho w encompass all of these seemingly disparate v arieties

of c hange, and the sp eci�c con text of asp ectual comp osition is no exception. Indeed, the need to represen t

motor con trol, image sc hemas and pro cess con trol has b een implicit in a n um b er of discussions already ,

including the determination of p erfectivit y , acceptabilit y of progressiv e form and e�ect of durativ e mo di�ers.

T o accomplish this task in a uni�ed manner using the cognitiv ely motiv ated framew ork describ ed so far,

I dra w on the computational approac h to mo deling asp ect prop osed b y Nara y anan (1997), whic h pro vides

precisely the notion of pro cess con trol needed, blended with a represen tation of motor con trol lik e that

describ ed in Bailey (1997).

Nara y anan's computational approac h to mo deling asp ect departs radically from previous theories in its

activ e represen tation of v erbal seman tics: An asp e ct pr o c essing net (APN) captures b oth p oten tial ev en t

structure and its in teraction with resources (e.g. in ten tionalit y and energy) and time scale of reasoning.

Successiv e markings (states) of the APN corresp ond to progress through an ev en t, pro viding a natural basis

for inference using the sim ulated course of ev en ts as recorded in the APN history and curren t state. Besides

accoun ting for most lexicalized asp ect (e.g. start/stop V -ing , use d to V , etc.) and inferences in v olv ed in

a n um b er of other readings (including iterativ e, imp erfectiv e, progressiv e and p erfectiv e), the fo cus on the

dynamic nature of v erbal seman tics demands and pro duces a mo del ric h enough to capture a wide range

of con textual e�ects. Th us far, ho w ev er, it has dealt with only v erb-lev el asp ectual phenomena, not the

sen tence-lev el comp ositional issues that ha v e b een describ ed here, and has concen trated on the pro cess class

of v erbal seman tics.

The mo dels pro vided in the next section are in tended to augmen t the APN with insigh ts from cognitiv e

theories to address the comp ositional issues describ ed. T o that end, they in tegrate the notions of typ e of

change (motor- or image-sc hematic) and pro cess con trol with the already discussed notions of domain of

change (temp oral or non-temp oral) in the follo wing manner: v erbs can b e classed according to whether

they assert no c hange ( state ), con tin uo us motor-sc hemati c c hange ( pr o c ess ) or discrete image-

sc hematic c hange ( tr ansition ). The presence of a tra jectory can b e asso ciated with motor-sc hematic c hange

(conditional on the presence of a w ell-de�ned goal) and the presence of a goal state with image-sc hematic

c hange. But since the t w o kinds of c hange are not m utually exclusiv e, their co-o ccurrence pro duces seman tic

distinctions that corresp ond to additional classes, b oth in v olving con tin uous c hange follo w ed b y a discrete

c hange, either pro�ling b oth ( p erfe ctive pr o c ess ) or just the discrete c hange (V endler's ac hiev emen ts, here

called pr o c ess-tr ansitions ). This coarse division should not, ho w ev er, b e tak en as y et another incarnation

of V endlerian lab els; eac h \class" will b e giv en a precise sp eci�cation in terms of v ariations on APNs,

illustrating the relationship b et w een di�eren t ev en t t yp es and motiv ating the inferences they sanction. This

represen tation will demonstrate not only ho w the v arious comp ositional sp eci�cations describ ed can b e

realized in a cognitiv ely plausible w a y but also ho w the distinction b et w een motor and image sc hemas can

illuminate the larger issue of the relationship b et w een action and p erception.
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4 Asp ectual comp osition with cognitiv ely motiv ated classes

This section describ es in detail ho w eac h of the cognitiv ely motiv ated asp ectual classes in teracts with argu-

men ts and temp oral mo di�ers to accoun t for the asp ectual phenomena describ ed so far.

The mo dels used here mix v arian ts of Nara y anan's APN notation with a represen tation for image sc hemas.

APNs are made up of x-schemas , an extension of the P etri Net formalism (Murata 1989). In this formalism ,

plac es (represen ted as circles) usually corresp ond to states, conditions or resources, and tr ansitions (repre-

sen ted as rectangles) usually corresp ond to actions. I will disp ense with their formal prop erties here, relying

instead on informal discussions to clarify notation as it arises; see Nara y anan (1997) for a more extensiv e

description. Note that the APNs giv en here sho w only a subset of the standard APN, omitting for simplicit y

some elemen ts not directly relev an t to the curren t discussion. In some cases I ha v e c hanged the lab els of the

APN as used b y Nara y anan to describ e more in tuitiv ely the relev an t state or action, but these don't a�ect

its formal c haracteristics.

Corresp ondence b et w een image sc hemas (usually in rounded b o xes) and x-sc hemas will b e depicted

with double-headed un�lled arro ws; these corresp ondences should not b e tak en as strong claims ab out the

in teraction of image sc hemas with x-sc hema notation, whic h is a sub ject of con tin uing researc h (as discussed

in Section 5). As usual, tr and lm stand for tra jector and landmark, resp ectiv ely . (Landmark is used instead

of goal to co v er cases in whic h the goal role is unful�lled.) Hea vy lines indicate pro�ling, and dotted lines

represen t the lac k of instan tiation or binding.

4.1 States

St a tes are relations with no c hange of an y kind o v er time. They p ersist o v er time

but can b e b ounded b y durativ e mo di�cation.

Examples: like, b e, know, se em ; also p ositional relations lie, sit , etc.

Figure 1 sho ws some t ypical states in Cognitiv e Gramm ar-st yle represen tations; (a) is an abstract rep-

resen tation of the pro�led relation b et w een t w o en tities in John loves Mary , while (b) depicts the more

image-sc hematic situation in The mo at surr ounds the c astle .

lmtr lm

tr

(b)(a)

Figure 1: Image sc hemas for states: (a) John loves Mary and (b) The mo at surr ounds the c astle

Suc h static relations can b e easily represen ted in x-sc hema notation as a single place corresp onding to a

condition that holds , as in Figure 2(a). Alternativ ely , w e can c ho ose to see the holds condition as enabling

a situation to PERSIST o v er time, as in Figure 2(b). Here the arro ws represen t passing of activ ation (in the

form of tokens ), and their cyclic con�guration corresp onds to the in tuition that states can p ersist inde�nitely .

The adv an tage of this shift is that it facilitates the represen tation of states that do not p ersist inde�nitely

(as with durativ e mo di�cation) and states that require some resource as input (as with progressiv e marking).

T emp oral mo di�cation of states

� Span mo di�ers can apply only if a mark ed inceptiv e reading can b e found, in whic h case the state

b ecomes more lik e a p erfectiv e pro cess (describ ed b elo w). Th us ?He like d the class in thr e e days is

most easily in terpreted as He b e gan to like the class in thr e e days .

� Durativ e mo di�ers cause the relation to no longer b e asserted after the sp eci�ed time p erio d, and

p ossibly imply that the relation do es not hold, as discussed in Section 3.3.2. The x-sc hema represen-
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effort

(a) (c)(b)

holds

PERSIST

duration durationholds

PERSIST

holds

Figure 2: X-sc hema represen tations for st a te

tation in Figure 2(b) allo ws a duration of activ ation to attac h to the PERSIST transition, as in John

love d Mary for �ve ye ars .

Progressiv e form of states

In general, states disallo w progressiv e form. But v erbs that normally depict stativ e ev en ts can allo w pro-

gressiv e form in a n um b er of circumstances, as men tioned earlier:

(14) a. Soliders a re surrounding the castle. [se quential sc anning]

b. He is liking his new teacher mo re and mo re. [explicit change over time]

c. John is b eing silly . [e�ort/c ontr ol/ int ent ion r e quir e d]

d. John is lying on the b each. [non-p ersiste nc e ]

e. The lamp is standing b y the table. [non-p ersiste nc e ]

Note that these construals di�er as to whether c hange o v er time is b eing asserted: (14a) and (14b) can b e seen

as c hanging o v er time (in degree of surrounding, or degree of liking, resp ectiv ely) and th us are most simply

handled under pr ocesses b elo w. The other examples, ho w ev er, in v olv e more static situations, although

b oth (14c) and (14d) in v olv e at least minima l v ariation o v er time (e.g. in silliness or precise p osition on the

b eac h). All three situations can b e seen as non-p ersisten t, either b ecause something can cause the state to

no longer hold (e.g. mo ving the lamp), or b ecause some minim al e�ort needed to main tain the state is no

longer a v ailable.

W e can represen t these cases with the addition of an input arc from an e�ort resource, as in Figure 1(c).

This resource stands for a more general notion of required input conditions (e.g. in ten tion, energy , con trol)

necessary for the con tin ued p ersistence of a state. W e h yp othesize that for states, progressiv e marking

pro�les (b y w a y of an x-sc hema marking) the PERSIST transition (similar to the pro�ling of the PROCESS

transition of the standard APN in Nara y anan (1997)); to app ear in progressiv e form, a state m ust b e at least

p oten tially temp orary . That is, the requiremen t of e�ort, con trol or in ten tion for the p ersistence of the state

carries with it the implicatio n that these resources can b e depleted (e.g. energy) or ceased (e.g. in ten tion)

and th us cause the state to terminate.

This view of progressiv e form accoun ts for the restriction against sen tences lik e *He was b eing tal l and

the acceptance of He was b eing funny : in the former the e�ort arc is not a v alid resource for the state to

hold, but in the latter it is. It ma y also pro vide (in addition to the lac k of a pro cessual construal based

on sequen tial scanning) an accoun t for the restriction against inanimate sub jects in progressiv e form, as in

*The mo at is surr ounding the c astle , since the situation cannot normally b e construed as temp orary , and no

e�ort is in v olv ed.

4.2 Pro cesses

Pr ocesses are sequences of relations with con tin uous motor sc hema c hanges o v er

time. Imperfective pr ocesses are homogeneous, with no distinct goal state,

but a tra jectory and goal state ma y b e sp eci�ed to pro duce a perfective pr ocess .

Examples: walk, swim, run, r e ad
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FINISH

tr lmlm

??

tr

enabled

?

PROCESS

effort

duration

at goal

CEASE

Figure 3: X-sc hema represen tation for pr ocess (imp erfectiv e)

4.2.1 Imp erfectiv e pro cesses

(Imp erfectiv e) pro cesses are represen ted in Figure 3 as pro�ling the subnet x-sc hema sp eci�ed b y the PRO-

CESS transition of the APN, whic h alw a ys requires e�ort as a resource. The (e�ectiv e) homogeneit y of the

motor activit y itself is captured b y the cyclic nature of the subnet; although the actual state of the subnet

ma y c hange from one time step to another, the fact that it can con tin ue inde�nitely (as long as the PROCESS

no de is asserted to b e activ ated) guaran tees that the pro cess is expansible in the same w a y mass nouns are.

If an image sc hema is activ ated, it is only partially instan tiated; the tra jector has no sp eci�ed path or

landmark, and certainly no goal state. The motor pro cess en tails that the tra jector is mo ving, but w e can

distinguish c hange of p osition with resp ect to some bac kground, whic h ma y b e sp eci�ed b y an ob ject, from

c hange of lo cation with resp ect to a goal. This p oten tial bac kground is here represen ted b y the dotted

b oundary on the inside edge of the image sc hema. Prep ositional phrases often sp ecify a bac kground:

(15) John ran a round the �eld. [�eld = b ackgr ound ]

John w alk ed in the pa rk. [p ark = b ackgr ound ]

Mass nouns can sp ecify bac kground in a v ery similar fashion ( e at the che ese , e at fr om the che ese ). Note

the case of push the c art men tioned in Section 3.2.2, where an ob ject ma y furnish neither the goal nor the

bac kground but instead some secondary tra jector.

T emp oral mo di�cation of (imp erfecti v e) pro cesses

� Span mo di�cation can tak e place only if the FINISH no de can �re at the end of the sp eci�ed duration.

F or imp erfectiv e pro cesses, the no de cannot �re, since no goal state is a v ailable or activ ated. (As with

states, span mo di�ers ma y apply if a mark ed inceptiv e reading can b e found, in whic h case the pro cess

b ecomes more lik e a p erfectiv e pro cess.)

� Durativ e mo di�cation is straigh tforw ardly represen ted b y the duration on the PROCESS no de;

after that time, activit y (and e�ort) ceases.

Progressiv e form of pro cesses

In line with the h yp othesis that progressiv e form requires the activ ation of an energy-consuming subnet

(whic h can then b e halted), pro cesses all allo w progressiv e form.
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4.2.2 P erfectiv e pro cesses

Perfective pr ocesses are sequences of relations with con tin uous motor sc hema

c hanges o v er time that de�ne a tra jectory to w ard a unique goal.

Examples: walk to the p ark, r e ad a b o ok

FINISH

enabled

tr

PROCESS

lmtr

at goal

lmtr

effort

duration
CEASE

lm

Figure 4: X-sc hema represen tation for pr ocess (p erfectiv e)

P erfectiv e pro cesses are simply pro cesses whose image sc hemas also ful�ll the requiremen ts for a tra jectory

and goal, whic h are pro�led, as sho wn in Figure 4. The instan tiation of a goal at the end of a path (or

exten t) pro vides a �nal state in an image sc hema transformation, whic h tak es place concurren tly with the

con tin uation of motor sc hema pro cessing. Note that the initial image sc hema ma y b e part of the enabling

conditions for the pro cess sc hema. In addition, the goal state is b ound to or activ ates the at goal condition

for �ring the FINISH transition.

(16) John ran (is running) to the sto re. [stor e = go al]

John ran (is running) a mile. [mile = extent/go al ]

The landmark/goal can b e instan tiated b y a b ounded ob ject. Recall from Section 2.2, ho w ev er, that either

quan ti�cation or sp eci�cation can render a mass noun in to an acceptable goal state. Some relation th us seems

to hold b et w een b eing b ound (instan tiated) and b eing b ounded (quan ti�ed/sp eci�ed): b oth are necessary

for a goal to exist.

T emp oral mo di�cation of p erfectiv e pro cesses

� Span mo di�ers apply naturally to p erfectiv e pro cesses: the en tire ev en t, including �nal state, tak es

the sp eci�ed amoun t of time.

� As with imp erfectiv e pro cesses, durativ e mo di�ers activ ate the PROCESS subnet of a p erfectiv e

pro cess for the sp eci�ed length of time; if the goal state has b een attained when the activit y ceases,

the FINISH transition (in addition to the CEASE transition) is also enabled.

Since p erfectiv e pro cesses pro�le b oth a pro cess and a �nal state, some attac hmen t am biguit y migh t

in theory apply to durativ e mo di�cation. In fact, ho w ev er, durativ e mo di�cation of the �nal state

do es not seem to b e allo w ed: in Bil l r e ad the b o ok for an hour , the durativ e can mo dify only the

(haltable) p erio d of reading, not the state of ha ving reac hed the end of the b o ok. An explanation for

this observ ation ma y lie in the fact that the durativ e can straigh tforw ardly apply to the PROCESS
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no de (i.e. the reading pro cess). On the other hand, it is not clear ho w to terminate the resulting state

(e.g. of ha ving read the b o ok), whic h can't b e rev ersed or negated in an y sense. It is for this reason

that neither the FINISH transition nor the CEASE transition automatically results in an y distinctiv e

new state.

Sp ecial case: v erbs of creation

The fact that v erbs of creation result in the existence of the ob ject pro vides an explanation for the di�erence

in judgmen ts b et w een (17a) and (17b), despite the seeming similarit y of ev en ts:

(17) a. I read the b o ok fo r an hour. [r e ading ends, b o ok un�nishe d ]

b. ?I wrote the b o ok fo r an hour. [verb of cr e ation]

c. I wrote p o etry fo r an hour. [verb of cr e ation, mass noun]

(18) a. I bak ed the cak e fo r an hour. [b aking ends, c ake un�nishe d ]

b. * I bak ed y ou the cak e fo r an hour. [verb of cr e ation]

The landmark in v erbs of creation do esn't exist un til the goal state of the p erfectiv e pro cess is attained;

further, durativ e mo di�cation pro�les the PROCESS transition without asserting attainmen t of the goal.

The pro duct therefore do es not y et exist and cannot tak e part in the relation asserted as ha ving duration.

10

With the un b ounded nominal in (17c), an y amoun t of p o etry can b e construed as a relativ ely legitimate

example of p o etry , so the durativ e mo di�cation do esn't cause an y con
icts.

A similar phenomenon in (18) demonstrates in teraction with issues of argumen t structure: the dativ e

construction in (18c) requires a recipien t as w ell as the pro duct of creation b eing receiv ed. Again, durativ e

mo di�cation in terrupts the creation of the pro duct.

4.3 T ransitions

Transitions are sequences of relations with discrete image sc hema c hanges o v er

time in v olving c hange of lo cation with resp ect to a landmark.

Examples: le ave (the o�c e), enter (the r o om)

lm

trtr

lm lm

tr

old stateold state

PERSIST

new state
PROCESS

effort

duration duration

Figure 5: X-sc hema represen tation for transition

10

Judgmen ts seem to v ary , ho w ev er; some p eople �nd b oth readings acceptable, p ossibly b ecause of some meton ymic pro cess

that allo ws the un�nished pro duct to stand for the �nished pro duct.
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T ransitions pro�le the new state that is pro duced b y an unsp eci�ed pro cess (as depicted b y the lac k of

instan tiation of the PROCESS no de ab o v e in Figure 5). Image sc hemas are b ound most strongly with the

states b efore and after the unsp eci�ed pro cess, and no particular tra jectory is asso ciated with the pro cess

itself (although note that one can b e: le ave thr ough the gar den ). Instead, as the example of le ave ab o v e

suggests, some discrete in termediate state(s) (in this case, an essen tial b oundary crossing condition) m ust

bind to some stage of the unsp eci�ed pro cess. Notice also that unlik e p erfectiv e pro cesses, whose goal m ust

b e instan tiated, landmarks for transitions ma y b e left implicit or uninstan tiated.

Note that unlik e the other classes describ ed so far, transitions themselv es ha v e neither CEASE nor FINISH

no des (although the unsp eci�ed pro cess subnets do). Instead, the completion of the action pro duces a new

state, whic h can then itself p ersist and b e mo di�ed m uc h lik e a normal state.

11

T emp oral mo di�cation of transition s

� Span mo di�cation is sligh tly mark ed: He left in �ve minutes is acceptable only when seen as a

pro cess that to ok that long to execute or when seen as a p erio d ended b y his lea ving; in either case, a

p erfectiv e pro cess ma y b e inferred.

� Durativ e mo di�cation illustrates the \collapsed" nature of the unsp eci�ed pro cess in its inabilit y

to mo dify the p erio d b efore the goal state:

(19) a. She w alk ed to the sto re fo r an hour. [pr o c ess: mo di�es p erio d of walking, stor e unr e ache d]

b. She w ent to the sto re fo r an hour. [tr ansition: mo di�es p erio d at stor e]

The di�erence b et w een pro cesses and transitions, as exempli�ed b y (19), is what durativ e mo di�ers

terminate: the pro cess (of w alking or going), or the state (of b eing at the store). Durativ e mo di�cation

requires a CEASE transition inhibiting the e�ort required to main tain a pro cess and th us cannot describ e

the p erio d b efore arriving at the store; at the lev el of the v erb go , there is nothing to cease nor an y

access to the p ossible CEASE transition in the PROCESS subnet. Instead, the pro�ling of the newly

created state pro vides a natural c hoice for the durativ e. Here, in line with the discussion of durativ e

mo di�cation of states, the ending of the mo di�ed p erio d m ust inhibit the state, whic h is most easily

e�ected b y a rev ersal of the transition and return to the previous state.

The salience or pro�ling of a transition ma y also b e a�ected b y a prep osition:

(20) Bill passed through to wn fo r a few w eeks. [ ) no longer in town]

Here the e�ect of thr ough is strong enough to cause durativ e mo di�cation to mo dify an in in termediate

state.

Progressiv e form of transitions

Progressiv e form is allo w ed, attac hing to the unsp eci�ed (e�ortful) pro cess; I am le aving refers most

naturally to the pro cess that results in lea ving and cannot refer to the p erio d resulting from lea ving, nor can

it license the inference that the sp eak er left.

Sp ecial case: Pro cess-T ransiti ons

Pr ocess-Transitions are sequences of relations with discrete image sc hema

c hanges o v er time in v olving c hange of lo cation with resp ect to a landmark

(transition), preceded b y a less salien t sequence of relations with con tin uous motor

sc hema c hanges o v er time that de�ne a tra jectory to w ard a unique goal (pro cess).

Examples: win (the r ac e), r e ach (the top)

11

F or con v enienc e the new state is sho wn here directly follo wing the transition, but in a more elegan t form ulation (lik e in

Nara y anan (1997)) the transition APN w ould in teract directly with a represen tati on of w orld con text.
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tr lmtr lmtr lm

PERSIST

at goal

enabled
PROCESS

effort

duration

CEASE
duration

old state
FINISH

new state

Figure 6: X-sc hema represen tation for pr ocess-transition

The most complicated lexically sp eci�ed t yp e of v erb, sho wn in Figure 6, app ears to b e one that pro�les

a transition that tak es place at the end of a larger pro cess; it refers only to the mom en t of transition,

but the preceding pro cess, though uninstan tiated, is salien t enough to a�ect b eha vior under mo di�cation.

In particular, this class di�ers from a usual transition in that the unsp eci�ed pro cess corresp onds to a

tra jectory , indicating the presence of some kind of con tin uous, telic activit y . The pro cess-transition th us

com bines elemen ts of all the other classes: an e�ortful pro cess corresp onding to a tra jectory , a unique goal

state that happ ens also to b e a signi�can t new state with its o wn state APN (and is pro�led). It ma y b e the

sup erimp osition of a transition and a p erfectiv e pro cess, e.g. climb the mountain and r e ach the top , whic h

share at the top as a goal state.

� Span mo di�cation seems to b e allo w ed with no problem, p ossibly b ecause of the presence of a

p erfectiv e pro cess ending at the same time and th us the facilitation of the normal span requiremen ts.

� Durativ e mo di�cation : pro cess-transitions generally don't com bine easily with durativ e mo di�ers;

the durativ e pro�les the pro cess, while the pro cess-transition pro�les the p oin t of completion, th us

precluding attac hmen t to the p erio d b efore the transition:

(21) *Bill w on the race fo r three minutes (b efo re losing/winning).

It is in principle p ossible to mo dify the p erio d after the transition, since lik e other transitions this state

is pro�led. But b ecause the state pro duced is similar to that pro duced b y a p erfectiv e pro cess, its

rev ersibilit y ma y b e less salien t. Con text implying a clearly non-p ersisten t reading often assists suc h

cases:

(22) a. ??Bill reached the top fo r �ve minutes. [mo di�es p erio d at top, b efor e desc endin g]

b. ?Bill reached the p eak of �tness fo r three y ea rs. [mo di�es p erio d at p e ak, b efor e desc endin g]

c. W e put up the tent fo r the w eek. [mo di�es p erio d of tent b eing up, b efor e b eing taken down]

� Progressiv e form seems acceptable if b oth the pro cess subnet is activ ated (with e�ort) and the goal

state seems to b e satis�ed. F or instance, Mary is winning the r ac e mo di�es a p erio d b efore the winning

ev en t, but not the en tire pro cess subnet; it is limited to mo difying some subp erio d that is restricted

not b y time ( Mary was winning for a few minutes at the b e ginning of the r ac e ) but b y resem blance

to the goal state! The goal state can't, ho w ev er, b e said to actually obtain un til the pro cessing has

stopp ed; that is, the winning state has to b e true at the end of the race as w ell.
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5 Conclusions

This pap er has made a n um b er of prop osals ab out the nature of asp ectual comp osition that are cast in

a framew ork lik e that of Cognitiv e Gramm ar but pro duce the broad generalizations that ha v e long b een

observ ed in the wider linguistics literature. A few conclusions cannot b e missed: asp ectual phenomena

in v olv e rather subtle in teractions at a lev el m uc h �ner than that of individual ev en ts. Ev en assuming ev en ts

come neatly segmen ted in to ob jectiv ely indep enden t situations | whic h they clearly do not | within eac h

ev en t, structured sub ev en ts in teract with eac h other in semi-predictable w a ys, and the p oten tial for b oth

commonal it y and v ariation across these sub ev en ts are the lik ely source of the o v erlapping and am biguous

distinctions throughout the asp ect literature. More imp ortan tly , ho w ev er, asp ect is largely a matter of

construal: ho w h umans p erceiv e the presence of paths and goals, the p ersistence and rev ersibilit y of states,

the use of e�ort and in ten tion, the homogeneit y of actions | all of these conspire to determine the most

lik ely in terpretation of ev en the simplest sen tence. The complexit y of the phenomenon th us requires a ric h,

activ e represen tation that ac kno wledges and accommo dates the essen tially dynamic nature of b oth ev en ts

and the en vironmen t, as w ell as the v arious cognitiv e factors that pro duce in terpretations.

Some general claims of this accoun t:

� Inheren t v erb seman tics are claimed to pro vide a sk eletal ev en t sp ecifying some com bination of motor- or

image-sc hema c hange; this ev en t represen tation is then 
eshed out b y argumen ts and mo di�ers, whic h

can either instan tiate pieces of the image-sc hematic represen tation according to m utual constrain ts and

requiremen ts, or a�ect the 
o w of con trol through the graph and help constrain p ossible in terpretations.

� Finding a w ork able in terpretation for a temp oral mo di�er or the progressiv e tense in v olv es a constrained

searc h throughout the represen tation for an appropriate referen t. This searc h ma y b e constrained b y

pro�ling, whic h ma y determine scop e for b ounding/mo di�cation.

� A storehouse of general cognitiv e abilities app ears necessary for understanding asp ect: the abilit y to de-

tect c hange, b oth o v er time and o v er some other dimension; the abilit y to detect a path or tra jectory in

some domain with resp ect to a landmark; binding of men tal represen tations to individuals in the w orld;

the consumption of resources (lik e e�ort and in ten tion); the abilit y to distinguish coun t (b ounded) and

mass (un b ounded) nouns, as w ell as naturally un b ounded nouns that ha v e had a b oundary imp osed

on them; understanding of force dynamics in v olv ed in motor v erb meanings; understanding of spatial

prep ositions and other image-sc hematic relations. These requiremen ts, while complicating the picture,

supp ort the p osition that language is a b o dily and conceptually grounded phenomenon.

The prop osed mo dels of asp ectual comp osition also mak e a few sp eci�c claims ab out the mec hanisms

enforcing asp ectual comp osition. First, progressiv e form is h yp othesized to b e allo w ed only when activ e

pro cessing tak es place in a subnet requiring e�ort as a resource and th us implying the abilit y to stop

the relation b y halting the exp enditure of e�ort. Durativ e mo di�cation, in con trast, generally inhibits the

relation itself. The mo deling of the di�erence b et w een the t w o elucidates the alternate paths to ac hieving

the non-p ersistence of a state or pro cess. In addition, the imp ortance of b oth instan tiation and b oundaries

seem surprisingly related: the iden ti�cation of an ob ject as a v alid goal seems to require it to b e b oth b ound

and b ounded.

Finally , some sp eculation ab out the nature of the binding b et w een image-sc hematic transformations and

motor con trol represen tations of ev en t structure is in order. One h yp othesis is that the binding is not purely

bi-directional. Clearly , some parts of the motor sc hema rely on p erceptual input that should matc h an image

sc hema to some degree; for instance, the x-sc hema for le ave can't b e activ ated unless something lik e an image

sc hema for in applies to the situation. Other parts of the image sc hema | mo v emen t along the tra jectory ,

for instance | seem to b e driv en b y execution (or sim ulated execution) of the PROCESS subnet's x-sc hema.

It ma y b e, then, that binding b et w een the image sc hema and motor sc hema plac es indicate p erceptual

input feeding the motor sc hema, while binding b et w een the image sc hema and motor sc hema tr ansitions

(or subnets) indicate image-sc hematic transformations con trolled b y the x-sc hema. In an y case, it is clear

that image- and motor-sc hematic represen tations of ev en t structure m ust co op erate to mo del action and

p erception, and the attempt to in tegrate them in the study of asp ect represen ts but a �rst step to w ard

understanding the nature of that in teraction.

17



References

Asher, Nicholas , & Pierre Sabla yr oll es . 1996. A t yp ology and discourse seman tics for motion v erbs

and spatial PPs in Frenc h. In L exic al Semantics: The Pr oblem of Polysemy , ed. b y James Pustejo vsky

& Branimir Boguraev, 163{210. Oxford: Clarendon P ap erbac ks.

Bailey, D a vid . 1997. A Computational Mo del of Emb o diment in the A c quisition of A ction V erbs . Computer

Science Division, Univ ersit y of California at Berk eley dissertation. In preparation.

Comrie, Bernard . 1976. Asp e ct: A n intr o duction to the study of verb al asp e ct and r elate d pr oblems .

Cam bridge: Cam bridge Univ ersit y Press.

Do wty, D a vid . 1979. Wor d Me aning and Montague Gr ammar . Dordrec h t, W. German y: D. Reidel.

F a uconnier, Gilles . 1985. Mental Sp ac es: Asp e cts of Me aning Construction in Natur al L anguage . Cam-

bridge, Mass. and London: MIT Press/Bradford.

Feldman, Jer ome , Geor ge Lak off , D a vid Bailey , Srini Nara y anan , Terr y Regier , & Andreas

Stolcke . 1996. l

0

|the �rst �v e y ears of an automated language acquisition pro ject. AI R eview 10,

103{129.

Krifka, Manfred . 1992. Thematic relations as links b et w een nominal reference and temp oral constitution.

In L exic al Matters , ed. b y Iv an A Sag & Anna Szab olsci, n um b er 24 in CSLI Lecture Notes, c hapter 2,

29{54. Stanford.

Lak off, Geor ge . 1987. Women, Fir e, and Danger ous Things: What Cate gories R eve al ab out the Mind .

Univ ersit y of Chicago Press.

Langa cker, R onald W. 1991. Conc ept, Image, and Symb ol: The Co gnitive Basis of Gr ammar . Cognitiv e

Linguistics Researc h. Berlin and New Y ork: Mouton de Gruyter.

Moens, Mar c , & Mark Steedman . 1988. T emp oral on tology and temp oral reference. Computational

Linguistics 14(2), 15{27.

Mourela tos, Alexander P.D. 1981. Ev en ts, pro cesses and states. In T ense and Asp e ct , v olume 14 of

Syntax and Semantics , 191{212. New Y ork: Academic Press.

Mura t a, T ad a o . 1989. P etri nets: Prop erties, analysis, and applications. In Pr o c. IEEE-89 , v olume 77,

541{576.

Nara y anan, Srini . 1997. Per c eptuo-Motor R epr esentations for L anguage Understanding . Computer Science

Division, Univ ersit y of California at Berk eley dissertation. In preparation.

T almy, Leonard . 1988. F orce dynamics in language and cognition. Co gnitive Scienc e (12), 49{100.

Vendler, Zeno . 1967. V erbs and times. In Linguistics in Philosophy , c hapter 4, 97{121. Cornell Univ ersit y

Press.

Verkuyl, Henk J. 1993. A The ory of Asp e ctuality . Cam bridge Studies in Linguistics. Cam bridge Univ ersit y

Press.

18


