
-- - - - 

Thematic Relations as Links between 
Nominal Reference and Temporal 
Constitution 
MANFRED KRIFKA 

This paper treats the correspondence between the reference type of NPs 
(i.e., mass nouns, count nouns, measure constructions, plurals) and the 
temporal constitution of verbal predicates (i.e., activities, accomplish- 
ments). A theory will be developed that handles the well known influence 
of the reference type of NPs in argument positions on the temporal consti- 
tution of the verbal expressions, assuming an event semantics with lattice 
structures and thematic roles as primitive relations between events and ob- 
jects. Some consequences for the theory of thematic roles will be discussed, 
and the effect of partitive case marking on the verbal aspect, as in Finnish, 
and of aspectual marking on the definiteness of NPs, like in Slavic, will be 
explained. 

1 Introduction 

It has been observed for some time that semantic distinctions in the nominal 
domain and in the verbal domain show certain resemblances to each other, 
namely the distinction between mass and count terms on the one hand and 
the distinction between "aspectual classes" or "aktionsarten" on the other. 

Concerning the nominal domain, I think that one should not contrast 
mass nouns like wine to count nouns like apple directly, because they dif- 
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(3) a. John saw a zebra (for an hour)/(*in an hour). 
b. John saw zebras (for an hour)/(*in an hour). 

This suggests that the lexical semantics of the verb plays a crucial role in 
the way the nominal reference type of the arguments affects the temporal 
constitution of the complex expression. More specifically, it seems that the 
thematic role of the argument is responsible for this effect; for example, 
we find it with arguments which can be described as "consumed object" 
as in (2), but not with arguments which can be described as "observed 
objects" as in (3).  Therefore, a theory which explains this effect will have 
consequences for the theory of thematic roles. 

Some historical remarks: The similarity between nominal and verbal 
distinctions was observed already by Leisi (1953). The effect of verbal 
arguments was investigated first by Verkuyl (1972) in his work on aspec- 
tual composition, who dealt with features like [+SPECIFIED QUANTITY] 
that are projected from the argument to the verb phrase. Another ap- 
proach relying on feature projection is Platzack 1979. Dowty (1979) criti- 
cized these feature-based approaches, as they merely describe the facts and 
do not really explain them. Dowty himself, as well as Hoepelman (1976) 
and Hoepelman and Rohrer (1980), developed theories in the paradigm of 
model-theoretic semantics to capture the facts in a more explanatory way. 
See Krifka 1986 for a detailed criticism of their approaches. It seems to 
me that the general insight of the feature-based approach, that the argu- 
ments and the complex expression have something in common, is lost in 
these model-theoretic approaches. The theory presented here and in Krifka 
1986, 1989 is more in the spirit of ter Meulen 1984 and Bach 1986, who 
tried to  characterize the similarities of noun denotations and verb denota- 
tions by model-theoretic means, but they remain at a rather informal level. 
There is one explicit model-theoretic approach which looks similar to the 
one developed here, namely Hinrichs 1985. But Hinrichs' theory crucially 
depends on the notion of a stage of an individual, which complicates his 
formalizations and has some unintuitive side effects. The theory presented 
here comes most closely to Dowty 1987, 1989, and Link 1987. 

2 The Semantic Representation Language and 
Its Interpretation 

In this section, I will introduce the semantic representation language and 
the basic facts about the model structure of its interpretations. I assume 
a type-theoretic language with function symbols and identity. For reasons 
of simplicity, it is assumed to be extensional. 

To handle the semantics of cumulative and quantized reference, we must 
provide for the semantic operation of joining two individuals to a new in- 
dividual. This means that our model structure must be of the form of a 
lattice (cf. Link 1983). Here, I can simplify Link's approach to aspects 

fer in their syntactic distribution and in their semantic type; the first can 
serve as an NP, whereas the second cannot. One should contrast instead 
expressions like wine and an apple, or apples and f e e  apples, or wine and 
a qlass of wine. The first element in each of those pairs has the property 
of referring cumulatively (cf. Quine 1960): whenever there are two entities 
to which wine applies, this predicate applies to  their collection as well. 
The second member in each pair does not have this property: whenever 
there are two (different) entities to  which an apple applies, this predicate 
does not apply to their collection. Let us subsume these properties under 
the heading of nominal reference. Predicates like wine will be called cu- 
mulative, and predicates like five apples will be called quantized. As for 
'aspectual classes" or "aktionsarten," I would like to use another name 
for this concept, because these terms were originally coined for related, 
but quite different phenomena in the morphology of the Slavic and Ger- 
manic languages. I will call the notion we are after temporal constitution, 
which was invented as the German term "Zeitkonstitution" by Francois 
(1985) and covers a concept which was treated perhaps most prominently 
by Vendler (1957). I will concentrate here on what Vendler calls activities 
and accomplishments, which I call atelic and telic expressions, following 
Garey (1957). To give a preliminary definition: A verbal expression is 
atelic if its denotation has no set terminal point (e.g., run), and it is telic 
if it includes a terminal point (e.g., run a mile). This well-known semantic 
distinction is supported by a battery of tests (cf. Dowty 1979). For exam- 
ple, in ordinary, e.g., non-iterative interpretations, atelic expressions allow 
for durative adverbials like for an hour, but do not allow for time-span 
adverbials like in an hour, whereas with telic expressions the situation is 
reversed. 

(1) a. John ran (for an hour)/(*in an hour). 
b. John ran a mile (*for an hour)/(in an hour) 

That nominal reference and temporal constitution are related became clear 
in two ways. First, the two concepts are felt to be semantically similar. For 
example, a quantized N P  like an apple denotes an object with precise limits, 
just as run a mile denotes an event with precise limits. On the other hand, 
a cumulative NP like wine denotes something without clear limitation, just 
like what run denotes also has no clear limitation. Second, it was observed 
that the reference types of verbal arguments often determine the temporal 
constitution of complex verbal expressions, insofar as a quantized argument 
yields a telic verbal predicate, and a cumulative argument yields an atelic 
verbal predicate: 

(2) a. John drank wine (for an hour)/(*in an hour). 
b. John drank a glass of wine (*for an hour)/(in an hour). 

However, we cannot observe this effect with any verbal predicate, as the 
following examples show: 



(Tl)  VP[SNG(P) -+ QUA(P)] 

(T2) VP[SNG(P) -+ CUM(P)] 

(T3) VP[QUA(P) -+ 7SCUM(P)] 

(T4) VP[QUA(P) -  ̂ATM(P)] 

We have to postulate some structure for events and times. First, we 
assume that the time lattice is atomic, that is, ATM(T), with To as the set 
of atoms (time points). (I leave the question open as to whether objects and 
events are atomic as well). Second, we assume a temporal order relation <, 
which is a linear order for time points. With these notions, we can define 
convex times, or time intervals. (In the following, I will use t ,  t', etc., as 
variables for times, and e, e', etc., as variables for events.) 

(P18) ATM(7) AVt[x(t)  ++ ATOM(t,T)] 
(To is the predicate of time points) 

(P19) Vt, t', t l ' [Z(t)  A Z ( t l )  A Z ( t1 / )  -+ [t 5 t A [t < t' A t' < t" -^ 

t 5 t"] A [t < t' V t' <t\ A [t < t' A t' 5 t -  ̂t = t']]] 
(5  is a linear order for time points) 

(P20) vt, tl[t 5 t1 ++ Vt", t'"[t1I t A t'" L t' -  ̂tl' < tl"]] 
(extension of <: to times in general) 

( ~ 2 1 )  V ~ [ C O N V ( ~ )  ++ vtl, t", tlll[tl c t A tl' c - t A t1 5 tl" 5 tll -^ tlll c ti] 
(convex times, or intervals) 

Third, we assume a function T from the extension of & to the extension of 7 ,  
the temporal trace function; this function maps an event to its "run time," 
or temporal trace. It is a homomorphism relative to the join operation: 

(P22) Ve, el[r(e) U r (e l )  = r ( e  U el)] 

That is, the join of the temporal traces of two events equals the temporal 
trace of the join of these events. 

3 Cumulativity and Quantization for Object and 
Event Predicates 

In this section, we will apply the notions we have developed so far to 
the semantic description of certain predicate types. First, we will look at 
predicates on objects, and then at predicates on events. 

Characterizing object predicates like wine versus a glass of wine, or ap- 
ples versus five apples, is straightforward. If we represent these expressions 
by predicates in the semantic representation languages, we have: 

(4) a. wine C 0 A CUM(wine) 
b. a.glass.of.wine C 0 A QUA(a.glass.of.wine) 
c. apples C 0 A CUM(app1es) 
d. five.apples C 0 A QUA(five.apples) 

(4a) says that wine is a predicate on objects (note that we make no dis- 
tinction between stuff and objects for reasons of simplicity), and that it is 

relevant to my argument; for example, I will not distinguish between indi- 
vidual entities and quantities of matter. But I will extend Link's approach 
to cover event predicates as well. 

Assume that we have two non-overlapping sorts of entities, objects 
(characterized by a predicate 0), events (characterized by a predicate E), 
and times (characterized by a predicate 7 ) .  The extensions of 0, & and 
7 have the structure of a complete join semi-lattice without a bottom ele- 
ment. Let U be a two-place operation (join), and C, c, o two-place relations 
(part, proper part, overlap). Then the following postulates must hold for 
admissible interpretations of the semantic representation language: 

(P I )  Vx, Y ,  z[(x U Y = 2) -^ [0 (x )  A 0 ( y )  A 0(^)1 V [&(x) A f (y )  A f(z) l  V 
7 ( 4  A 7 ( ~ )  A 7(z)l l  (restriction to 0, E, 7) 

(P2) Vx, y3z[x U y = z] (completeness) 

(P3) Vx, y[x U y = y u x} (commutativity) 

(P4) Vx[x U x = x] (idempotency ) 

(P5) Vx, y, z[x U [y U z} = [x U y] u z] (associativity) 

(P6) V - C , Y [ ~  C Y ++ x\JY = YI (par+ 

(p7) -^x~Y[x  C Y] (no -L element) 

(P8) V x , y [ x r y + + x C y A - x = y ]  (proper part) 

(P9) Vx, y[x 0 y ++ 3z[z C x A z C y]] (overlap) 

We can generalize the join operation to the fusion operation, which maps 
a set P to its lowest upper bound: 

( ~ 1 0 )  vx, P [ [ ( P ~  v PCÂ v ~ g )  -^ FU(P)  = X] 

++ W(y) -  ̂y L x] A Vz[Vy[P(y) -^ y C z] -  ̂x C z]] (fusion) 

We now define some higher-order predicates and relations to characterize 
different reference types. 

( P l l )  VP[CUM(P) +-+ Vx, y[P(x) A P (y )  -^ P ( x  U y)]] 
(cumulative reference) 

(P12) VP[SNG(P) t+ 3x[P(x) A Vy[P(y) -  ̂x = y]]] (singular reference) 

(P13) VP[SCUM(P) ++ CUM(P) A -^SNG(P)] 
(strictly cumulative reference) 

(P14) VP[QUA(P) ++ Vx, Y[P(x) A P(y)  -+ -. y C x]] (quantized reference) 

(P15) VP[SQUA(P) ++ Q UA(P) A Vx[P(x) -* 3y[y C x]]] 
(strictly quantized reference) 

(P16) Vx, P [ATOM(~ ,  P) +-+ P ( x )  A -.3y[y C x A P(Y)]] (x is a P-atom) 

(P17) VP[ATM(P) -' Vx[P(x) -^ 3y[y x A ATOM(y, P)]]] 
(P has atomic reference) 

Postulate (P17) says that if P is atomic, then every x which is P contains 
a P-atom. The following theorems hold, as can be easily checked: 



terminal point (both events might be even identical). The difference is 
that an event of running might be a part of another event of running which 
has a later terminal point, whereas this is not possible for an event of 
running a mile. 

We can define the notion of a telic event predicate like follows. First, 
let us define a function TP which maps events to the last time point in 
their run time. Then we can define the notion of event predicates which 
have a set terminal point, STP. 

(P23) Ye, t[TP(e) = t - Ta(t) A t ~ ( e )  A Vtl[t' C ~ ( e )  -^ t' < t]] 
(the terminal point of an event) 

(P24) VP[STP(P) ++ Ve[P(e) -  ̂Vel[P(el) A e' E e + TP(e) = TP(~')]]]  
(event predicates with set terminal point) 

An STP event predicate, then, applies to events such that all subevents 
which fall under the predicate have the same terminal point. In a natural 
interpretation of run and run.a.mile, we can assume the following proper- 
ties: 

(7) a. run C & A -STP(run) 
b. run.a.mzle C & A S ~ ~ ( r u n . a . m z l e )  

That is, run.a.mile is a predicate with a set terminal point, as every 
subevent of an event of running a mile has the same terminal point. This 
is different for run. In general, we may characterize telic predicates P as 
STP(P),  and atelic predicates P as - ~ S T P ( P ) .  

If we defined a mapping from objects to spatial regions and define the 
notion of a border of regions, and hence, of objects, then we could character- 
ize nominal predicates like a.glass.of.wzne and wine similarly, as implying 
a set border or as not implying a set border. In this way, we could capture 
the similarity between expressions like 'run' and 'run a mile' with 'wine' 
and 'a glass of wine', respectively. 

It turns out, however, that a good deal of the similarity can already be 
covered by the notions of cumulative and quantized predicates. The reason 
is that there is a relation between predicates with a set terminal point 
and an interesting class of cumulative event predicates. This class can be 
defined as follows: With the exception of singular event predicates (that 
refer to one event only), event predicates in natural language typically have 
the property that they apply to events which have different terminal points. 
For example, a predicate like run, or run a mile, refers to events that end 
at different times. Let us define the notion of natural event predicates, 
NEP, as an event predicates with that property: 

(P25) W[NEP(P)  ++ P & A 3e, el[P(e) A P(el)  A -. TP(e) = TP(el)]] 

Now we can prove that cumulative natural event predicat,es cannot have a 
set terminal point: 

cumulative. (4b) says that a.glass.of.wine is also a predicate on objects, 
but that this predicate is quantized. Similarly, apples is a cumulative ob- 
ject predicate, and five.apples is a quantized object predicate. I will not go 
into the semantic composition of predicates which are syntactically or mor- 
phologically complex, like a.glass.of.wine, apples, or five.apples; see Krifka 
1986, 1989 for a treatment. 

Now look at expressions like run and run a mile. In the standard 
treatment (5i), one-place verbal predicates are reconstructed as applying 
to objects, just as object predicates. For example, run is analyzed as 
applying to every object that runs. However, there are good reasons to 
assume that these predicates have also an argument place for events (cf. 
Davidson 1967), as in (5ii), or even that they are predicates on events, and 
that the participants are related to these events by thematic relations like 
Agent, Theme, etc. (cf. Parsons 1980, Carlson 1984, Bauerle 1988), as in 
(5iii): 

(5) Mary runs. i. run(Mary) 
ii. run(Mary, e) 

iii. run(e) A AG(e, Mary) 

Obviously, if we want to model the temporal constitution of verbal expres- 
sions, we should choose either (5ii) or (5iii) as a representation format, 
because the temporal constitution can most easily be formulated with the 
help of the event argument e. Furthermore, it will turn out that the rules 
can be more easily formulated in the format (5iii), which factorizes a verbal 
predicate into an event property and the thematic information. So I will 
base what follows on this representation format. 

How can we characterize an atelic event predicate like run and a telic 
event predicate like run.a.mile within our theoretical framework? We may 
say that the first is cumulative and the second is quantized: If we have 
two events of running, then they form together an event of running; and if 
we have an event of running a mile, then no proper part of it is an event 
of running a mile. So we can reconstruct atelic and telic expressions by 
cumulative and quantized event predicates, respectively: 

(6.) a. run & A CUM(run) 
b. run.a.mile C & A QUA(run.a.mile) 

We might ask how this characterization of telic and atelic predicates relates 
to the traditional one, that telic predicates have a set terminal point and 
atelic predicates lack such a set terminal point. There is, in fact, a close 
relationship: 

The notion of a "set terminal point" cannot be defined for bare events 
or "event tokens", but only for events with respect to a certain description, 
event predicates, or "event types." For consider a concrete event of running 
and a concrete event of running a mile; then surely both events have a 




















