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This chapter presents a restrictive theory of temporal relations in natural 
languages that reduces the grammar of Tense and Aspect to the same 
set of tmiversal substantive and structural primitives. The proposal that 
there is a single grammar for temporal relations allows us to uniformly 
de1ive the compositional interaction of Tense and (recursive) Aspect, 
crosslinguistically. 

The theory proposed here is grounded in a semantic and a syntactic 
parallel that we establish between Tense and Aspect. We take as a point 
of departure Klein's (1995) proposal that both Tense and Aspect relate 
two times. We derive this proposal from the thesis that tenses and aspects 
are dyadic predicates of spatiotemporal ordering: they establish a topo
logical relation between two time-denoting arguments. 

We propose a uniform structural representation for temporal relations 
that captures the semantic parallel between Tense and Aspect syntacti
cally. In particular, we extend the proposals in Zagona 1990 and Stowell 
1993 by proposing that both Tense and Aspect are dyadic predicates that 
head a maximal projection in the syntax (TP and AspP, respectively) and 
take time-denoting phrases as arguments. 

The strict parallel that we establish between the syntax and semantics 
of Tense and Aspect allows us to reduce their grammar to the same set of 
substantive printitives-Tense and Aspect are both dyadic predicates of 
spatiotemporal ordering, as well as to the same set of structural primitives 
-there is a single uniform phrase structure for temporal relations. 

Based on Hale (1984), we define spatiotemporal relations in terms of a 
single basic semantic opposition: that of central versus noncentral coin
cidence. This proposal constrains the number of logically possible tem
poral relations that we expect to find in natural languages by restricting 
the topological relations that Tenses and Aspects establish between their 



158 Hamida Demirdache and Myriam Uribe-Etxebarria 

temporal arguments to three basic relations. At the same time it explains 
the pervasive use, crosslinguistically, of prepositions as well as locative, 
motion, directional, postural, and stance verbs to express temporal and 
aspectual relations. The theory of temporal relations developed here thus 
opens the way to a simple account of the diversity of temporal and 
aspectual systems instantiated in natural languages. 

Our proposal bears on general questions concerning the traditional 
distinction between lexical and functional categories and the role of syn
tactic heads in the grammar. As a result, it has implications for minimalist 
theories of clausal architecture. Within our theory Tense and Aspect, 
which are standardly assumed to be canonical examples of functional 
categories, are heads that can play a dual role in the syntax, as has been 
argued for v and P (see Chomsky 1995). As lexical heads, they have argu
ment structure that they project into the syntax (see also Zagona 1990, 

Stowell 1993). As functional heads, they can enter into feature-checking 
relations (i.e., Case, categorial, a(ld/ or <P-features) with arguments gen
erated in lower projections and displaced to their checking domain by 
Move a/ Attract F. The analysis defended here thus provides further sup
port for the claim that syntactic projections make use of multiple speci
fiers to fulfill the multiple functions of their heads, as first suggested by 
Koizumi (1994). 

4.1 Tense 

Tense has been classically analyzed as establishing an ordering relation 
between two times. Tense relates the time of utterance (uT-T) and the time 
at which the event (or state) denoted by the VP occurs (or holds) (EV-T). 

Thus, the standard assumption is that Past orders the event time BEFORE 

the utterance time, whereas Future orders the event time AFTER the utter
ance time, as illustrated in (I). 1 

(!) a. Past: EV-T < UT-T 
b. Future: UT-T < EV-T 

En<; (1987), Zagona (1990), Giorgi and Pianesi (1991), Stowell (1993), 
Thompson (1995), and Uribe-Etxebarria (1994), among others, propose 
that the syntax and semantics of Tense can be derived from a theory of 
the structural representation of Tense together with independently moti
vated principles of Universal Grammar (see also Hornstein 1990 for the 
latter claim). 
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Zagona (1990) and Stowell (1993) propose to capture the idea that Tense 
relates two times syntactically by breaking down Tense-structurally
into its semantic components. In particular, Zagona proposes that Tense 
is a head that projects a maximal projection TP and takes two time
denoting phrases as its arguments. The external argument of T0 is a 
Reference Time (typically, the UT-T in matrix clauses) and its internal 
argument is the EV-T. Stowell adopts this proposal and further argues 
that Tense is a dyadic predicate that establishes a temporal ordering 
relation between its two time-denoting arguments. Past Tense is analyzed 
as a temporal orde1ing predicate with the meaning of AFTER (UT-T AFTER 

EV-T) and Present as a temporal ordering predicate with the meaning 
of WITIITN (UT-T WITIITN EV-T) . Stowell's (simplified) phrase structure for 
Tense is given in (2) and (3). 

(2) Past Tense 
UT-T 

a. -[-] -1-----+ 
EV-T 

b. YP 

� 
UT-T T' 

� 
yo VP 

AFTER � 
EV-T 

(3) Present Tense 

a. 

b. YP 

UT-T 

1-] -----+ 
EV-T 

� 
UT-T T' 

� 
Y0 VP 

VP 

WITHIN � 
EV-T VP 
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Stowell identifies the EV-T with Kratzer's (1991) event argument. He 
departs from Kratzer, however, in analyzing this event argument as a 
time-denoting argument (rather than an argument of spatiotemporal 
location) and in assuming that all predicates-be they stage' or individual
level-have a (temporal) event argmnent. He follows Kratzer in analyz

ing this temporal argument as the true external argument of the verb. 

Since it is the highest ( extemal) argument of the verb, it is base-generated 

in the highest subject position of a recursive VP shell structure, as shown 

in (2b) and (3b ). 
In what follows we adopt the proposal that Tense is a predicate pro

jecting a maximal projection in the syntax and establishing an ordering 

relation between its two time-denoting arguments. We now tum to the 
role of Aspect. 

4.2 (Grammatical) Aspect 

Smith (1991) argues that Aspect conveys a viewpoint on the situation 
described by a sentence-that is, a temporal perspective that focuses all or 
parts of the situation. In Smith's words, "Aspectual viewpoints function 
like the lens of a camera, making objects visible to the receiver. Situations 
are the objects on which viewpoint lenses are trained. And just as the 
camera lens is necessary to make the object available for a picture, so 

viewpoints are necessary to make visible the situation talked about in a 

sentence" (p. 91). Thus, in a simple past tense sentence such as Laila 
wrote a book, the event is presented as a whole, as completed-as illus
trated by the temporal schema in (4). (The slashes indicate the part of the 
event that is focused by the viewpoint; I and F are the initial and fmal 

bounds of the event.) 

( 4) Simple past sentence 
Lai1a wrote a book. [I F] 

11/llllllllllllllllll 
In contrast, the progressive viewpoint in a sentence such as Laila was 
writing a book focuses a subpart of the event of writing that includes 

neither its beginning nor its culmination. The event is presented without 
initial or final endpoints, as illustrated by the temporal schema in (5). 

(5) Progressive sentence 
Lai1a was writing a book. [I F] 

III/IIIII 
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Smith then argues that Aspect plays a crucial role in the semantic inter
pretation of a sentence: "Continuing the analogy of a viewpoint with the 
lens of a camera, we shall say that the part focused by a viewpoint is 
visible to semantic interpretation . . . .  What is focused has a special status, 
which I will call visibility. Only what is visible is asserted . . .  " (p. 99; 
emphasis added). Thus, in the progressive sentence in (5) only the time 
interval within the temporal contour of the event focused by Aspect is 
visible to the semantic interpretation. Since this time does not include the 
endpoints of the event, no assertion is made about whether the event of 
writing cuhninated-even though the sentence is in the past. Thus, we 

can say Laila was writing a book, but she never finished it. In contrast, in 
the simple past sentence in (4) the event is portrayed in its entirety-as 
including both its initial and final endpoints. Hence, Laila wrote a book, 
but she never finished it is a contradictory statement. 

In sum, the role of Aspect is to focus (pick out) an interval in the tem
poral contour of the event described by a sentence. Only the time interval 
focused by Aspect is visible to semantic interpretation. We call the time 

interval in the event time of the VP that Aspect focuses, the Assertion 
Time (AST-T), following Klein (1995, 687): "The Assertion Time is the 

time for which an assertion is made or to which the assertion is confined; 
for which the speaker makes a statement." 

4.3 Reducing Tense and Aspect to the Same Set of Substantive and 

Structural Primitives 

In order to reduce Tense and Aspect to the same set of substantive and 
structural primitives, and thus uniformly derive their compositional inter
action crosslinguistically, we establish strict parallels between the seman
tics of Tense and Aspect on the one hand, and the syntax of Tense and 
Aspect on the other. 

4.3.1 A Uniform Semantic Approach to Tense and Aspect 

We reduce Tense and Aspect to the same set of semantic primitives by 
assuming that since Tense has been analyzed as relating two times, Aspect 
should also be analyzed as relating two times. This is precisely the pro
posal made by Klein (1995). 
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(6) Aspect, like Tense, relates (orders) two times. Aspect relates the 
Event-time to the Assertion-time. Tense relates the Assertion-time to 
Speech-time. 

Note that for Klein, Tense does not directly order the Event-time with 

respect to the Speech-time. In this respect, he concurs with Reichenbach 

(1947), Hornstein (1990), Giorgi and Pianesi (1991), and Thompson 

(1995), for whom the relation between the Speech Time (S) and the Event 

Time (E) is always mediated by a Reference Time (R). 

4.3.2 A Uniform Syntactic Approach to Tense and Aspect 

Having reduced Tense and Aspect to the same set of semantic primitives, 
we are now in a position to reduce them to the same set of syntactic 

primitives. Zagona (1990) and Stowell (1993) capture the idea that Tense 

relates two times syntactically by breaking it down-structurally-into its 
semantic components. Once we assume that both Tense and Aspect relate 

two times, then both Tense and Aspect can be broken down-structurally 
-into the same set of semantic components. 

Tense has been analyzed as a head that projects a maximal projection 
(TP) and takes two time-denoting phrases as arguments. We propose that 

Aspect-like Tense-is a head that projects a maximal projection (AspP) 
and takes two time-denoting phrases as arguments. For Stowell, the head 

of TP is a spatiotemporal predicate that establishes a temporal ordering 
relation between its two time-denoting arguments. We propose that the 

head of AspP is also a spatiotemporal predicate that establishes a tempo
ral ordering relation between its two time-denoting arguments. (See sec
tions 4. 7 and 4.8 for an extensive discussion of the typology of predicates 

that can head AspP.) 
Under this proposal, summarized in (7) and illustrated in (8), the syntax 

and semantics of Tense mirror the syntax and semantics of Aspect. 

(7) The phrase structure of Tense and Aspect 
Both Tense and Aspect are dyadic spatiotemporal ordeling 

predicates taking time-denoting phrases as arguments. The external 
argument of Aspect (Asp0) is a reference time (the AST-T); its internal 
argument is the time of the event denoted by the V P  (EV-T). The 
external argument of Tense (T0) is a reference time (UT-T); its 

mternal argument IS the AST-T. 

I 
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(8) TP 

� 
UT�T T' 

� 
T0 AspP 

� 
AST-T Asp' 

� 
Asp0 VP 

� 
EV-T VP 
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Recall that the role of Aspect is to focus a time interval in the temporal 
contour of the event desc1ibed by a sentence. The time focused by Aspect 

is the Assertion Time, following Klein (1995). Why does Aspect pick out 

(focus) an interval in the time of the event denoted by the VP? Because 

Asp0 is a spatioternporal head that establishes a topological relation be

tween the AST-T and the EV-T (see section 4.7). This relation can be one of 
ordering (e.g., the AST-T is ordered AFTER or BEFORE the EV-T) or inclusion 

(e.g., the AST-T is ordered WITIITN the EV-T). Tense then orders the time 
interval focused by Aspect (the AST-T) with respect to the UT-T2 

If the stlict parallel we establish between Tense and Aspect is cor

rect, then temporal and aspectual relations can be reduced to a simple 
schema: predicates establishing a spatiotemporal relation between two 

time-denoting arguments. 

4.4 On the Dual Role of Some Functional Heads 

Under the syntactic theory of temporal relations presented here, the 

external temporal argument of T0 is base-generated in the specifier of 

T0, as proposed by Zagona (1990) and Stowell (1993). In this regard, we 

depart from the standard theory where the specifier of T0 is taken to 

be the position where the Extended Projection Principle (the nominal 

features of Tense) and/or nominative Case is checked (Chomsky 1995 and 

references therein). Likewise, under our proposal, the specifier of Asp0 

(which under certain analyses is taken to be the position where some 

nominal features are checked) hosts the external argument of Asp0 We 
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assume here that Tense and Aspect are heads that have dual syntactic 
functions, as has been argued for v and P (see Chomsky 1995). As lexical 
heads, they have argument structure that they project into the syntax. As 

functional heads, they enter (at least in some cases) into feature-checking 

relations with arguments that have been displaced to their checking 
domain. If this approach is correct, it suggests that syntactic projections 
make use of multipie specifiers to fulfill the multiple functions of their 

heads (Koizurni 1994, Ura 1994, Chomsky 1995). Thus, the inner speci
fier of TP would be the canonical position for the external (temporal) 

argument of Tense whereas the outer specifier of TP would be the landing 

site of the pied-piped phrase whose features are checked by Tense. The 
same line of reasoning would apply to Asp0 if this head is shown to have 

a role in checking nominal features. 

4.5 The Grammar of Temporal Relations 

We have proposed that the syntax and semantics of both Tense and 
Aspect can be derived from a uniform theory of the grammar of temporal 

relations. In the following two subsections we illustrate our proposal with 
an analysis of two Aspects: the Progressive and the Perfect. Our analysis 

is sununarized in (9). 

(9) Both T0 and Asp0 are spatiotemporal ordering predicates. The head 

of TP is a temporal ordering predicate with the meaning of AFTER for 
Past Tense and WITHIN for Present Tense (Stowell 1993). The head 

of AspP is a spatiotemporal ordering predicate with the meaning of 
AFTER for Perfect Aspect and WITHIN for Progressive Aspect. 

We argue that the proposal in (9) has two related conceptual advantages 
over alternative analyses of the Progressive and the Pe1fect. First, it derives 

the compositional interaction between Tense and Aspect without resorting 
to ad hoc diacritics or features (e.g., [+/-completed], [+/-perfective]). 

In particular, within a Reichenbachian system of tenses, diacritics must 
be introduced in order to distinguish between the simple past and the 
past progressive (for instance), as shown in (10). The arrow over E in 

(1 Ob) indicates that the designated event is not p1mctual but spreads over 
time. 

(10) a. Past: E, R_S 

b. Past progressive: E, R_S 
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Any model based on Reichenbach's three times can easily integrate the 

Perfect into a system of Tense representation by assuming that the Perfect 
acts like a Past Tense: it locates the Event Time in the past with respect to 

the Reference Time. Our proposal that both Past and Perfect are spatia
temporal predicates with the meaning of AFTER also captures this idea. 

The tricky question for all approaches is how to integrate the Progressive 
into a system of Tense representation. The thesis we defend here is that 
the Progressive acts like a Present Tense: both Present Tense and Progres
sive Aspect are spatiotemporal predicates with the meaning of WITHIN. 

The themy we propose thus uniformly reduces Past, Present, Progressive, 

and Perfect to the same set of primitives: they are spatiotemporal predi
cates ordering two times. A further advantage of our proposal is that 

it derives, without additional stipulations, the syntax and semantics of 

recursive Aspect; further, it can explain why certain combinations of 

Aspects are mmttested (section 4.6.2). 

4.5.1 The Phrase Structure of the Progressive Aspect 

Consider the progressive sentences in ( l la) and (12a). They describe a 
process: Henry isfwas in the process of building a house. Their phrase 

structure is given in ( l lb) and (12b). 

(11) Present Progressive 
a. Henry is building a house. 

b. TP 

� 
UT-T T' 

� 
T0 AspP 

WITHIN � 
AST-T Asp' 

� 
Asp' VP 

WITHIN � 
EV-T VP 
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(12) Past Progressive 
a. Henry was building a house. 
b. TP 

� 
UT-T T' 

� 
T0 AspP 

AFTER � 
AST-T Asp' 

� 
Asp0 VP 

WITHIN � 
EV-T VP 

Progressive Aspect is a spatiotemporal predicate with the meaning of 
WITHIN: it orders the AST-T WITHrN the EV-T. It thus picks out a time con
tained WITHIN the interval defined by the EV-T. Present Tense in (lib) is 
also a spatiotemporal predicate with the meaning of WITHrN: it orders the 
UT-T WITHrN the AST-T. ( lib) thus focuses a subinterval of the time that 
defines the event of building. This subinterval is located in the present 
because it contains the UT-T. The single difference between (lib) and 
(12b) is the Tense of the sentence: present versus past. The head of TP in 
(12b) is the spatiotemporal predicate AFTER: it orders the UT-T AFTER the 
AST-T. (12b) thus focuses a subinterval WITHIN the interval defined by the 
event of building. This subinterval is itself located in the past because 
the UT-T is ordered AFTER this subinterval (that is, AFTER the AST·T). 

Following Smith (1991), we assume that only the time interval within 
the time of the event focused by Aspect is visible to semantic interpreta
tion (see section 4.2). The time focused by Progressive Aspect in (II b) and 
(12b)-which we have called the Assertion Time AST-T, following Klein 
(1995)-must be a subinterval of the event time (i.e., it must be properly 
contained WITHIN the EV·T). Since the AST-T does not include the end
points of the event, no assertion is made about whether the event of 
building cuhninated in (12b )-even though the seuteuce is in the past. 
(12a) can thus be followed by .. . but he never finished it/ .. . and he is still 
building it/ ... and he finished it this summer. 3 
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To conclude, although our model of temporal relations is based on 
three times (Ev-T, AST-T, UT-T), it cannot be reduced to the classical 
Reichenbachian system (that is, E/EV-T, R/REF-T, S/UT·T). Within a 
Reichenbachian system, a Reference Time (R) cannot be ordered WITHIN 

another time; that is, a REF-T cannot refer to a subpart of the event time. 
Reichenbach is thus forced to resort to an ad hoc system of diacritics 
to derive the interpretation of the Progressive-as illustrated in (I Ob ), 
repeated here, where an arrow over E was used to indicate that the event 
is not punctual but spreads over time. Note that this representation 
cannot explain why no assertion is made about whether or not the 
described event culminated since the whole event is ordered in the past 
(i.e., before S) in (I Ob ). 

(I 0) b. Past progressive: E, R_S 

In contrast, we have integrated the Progressive Aspect into a system 
of temporal representation-and uniformly derived the compositional 
interaction of Tense and Progressive Aspect-without resorting either to 
features such as [+/ -completed, +/-perfective] or to ad hoc diacritics. In 
a progressive sentence the event denoted by the VP is presented without 
initial or final bounds because Asp0 establishes a topological relation 
between the time to which the assertion of the sentence is confined and the 
event time: it orders the AST-T WITHIN the EV-T. Thus, the AST-T in ( lib) 
and (12b) refers to a subpart of the EV-T that includes neither the initial 
nor the final bound of the event. Under this analysis the Progressive acts 
like a Present Tense: both Present Tense and Progressive Aspect are 
spatiotemporal predicates with the meaning of WITHIN. 

4.5.2 The Phrase Structure of the Perfect 

We now integrate the English Perfect (have V-ed) into our system of 
Tense representation by analyzing the Perfect as a spatiotemporal predi
cate with the meaning of AFTER. Under this analysis the Perfect Aspect 
acts like a Past Tense: both Past and Perfect are spatiotemporal predicates 
with the meaning of AFTER. The phrase structure we propose for the Per
fect is illustrated in (13b) and (14b). 
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Past Perfect 
a. Henry had built a house. 
b. TP 

� 
UT-T T' 

� 
T0 AspP 

AFTER � 
AST-T Asp' 

� 
Asp0 VP 

AFTER � 
EV-T VP 

(14) Present PeJfect 
a. Henry has built a house. 
b. TP 

� 
UT-T T' 

� 
T0 AspP 

WITHIN � 
AST-T Asp' 

� 
Asp0 VP 

AFTER � 
EV-T VP 

Perfect Aspect is a spatiotemporal predicate with the meaning of AFTER. It 
orders the AST-T AFTER tbe EV-T: it thus picks out a time AFTER the interval 
defined by the EV-T. (13b) and (14b) differ in one single respect: (13b) has 
Past Tense whereas (14b) has Present Tense. Past in (13b) orders tbe UT-T 

AFTER the AST-T. Since the UT-T follows the AST-T, which itself follows the 
EV-T, the event of building in (13a) is understood as completed prior to 
some past reference time (our AST-T). Present in (14b) orders the UT-T 

WITHIN the AST-T. The event of building in (14a) is thus understood as 
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completed prior to a present reference time (i.e., prior to the AST-T, which 
contains the UT-T). This analysis captures the idea that the Perfect acts 
like a Past Tense: it locates the EV-T in the past with respect to a reference 
time (our AST-T) by ordering the AST-T AFTER tbe EV-T. 

As was the case with the Progressive, we have derived the viewpoint of 
the Perfect (i.e., the event is presented as completed) without resorting to 
ad hoc features such as, [+/-completed, +/-perfective, +/-tenninated]. 
The event is viewed as completed because the Perfect orders a reference 
time (our AST-T) AFTER the EV-T and, hence, AFTER the time that defines the 
final bound of the event! 

4.6 Aspect Recursion 

We now show how our tbeory of temporal relations passes a crucial test: 
it derives, without any additional stipulation, tbe syntax and semantics of 
recursive aspect. 

4.6.1 The Perfect of a Progressive 

A perfect progressive sentence such as Rosa hasfhad been reading Move IX 

will have the phrase structure in (15). There are three temporal heads in 
(15), each ordering two temporal arguments. 

(15) TP 

� 
UT-T T' 

� 
T0 AspP, 

WITHIN/AFTER � 
AST-T2 Asp'2 

� 
Asp02 AspP1 

AFTER � 
AST-T1 Asp'1 

� 
Asp01 VP 

WITHIN � 
EV-T VP 
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The lowest head (Asp?) is the spatiotemporal predicate WITmN; it orders 
its external argument (AST-T1) WITHIN the EV-T. It thus picks out a time 
contained WITIITN the EV-T, as illustrated by the schema in (16). "Rosa 
PROG read Move a" thus focuses a subinterval of the event of reading 
Move u by Rosa. Moving up the tree, the next head (Aspg) is a spatia
temporal predicate with the meaning of AFTER. It orders its external 
argument (AST-Tz) AFTER its internal argument (AST-TJ). Thus, Aspg 
picks out a time AFTER the interval defined by AST-TJ, as illustrated by the 
schema in (17). Note that AST-Tz denotes a time interval AFTER a sub
interval of the event time (i.e., AFTER AST-T1). Hence, it can denote a time 
that falls before its culmination as in (17a), falls after the culmination of· 
the event as in (17b ), or contains its culmination5 

AST-T1 

(16) -�[ J-]-----4 

EV-T 

AST-Tr AST-Tz 

(17) a. -[ ][ 1-----4 
EV-T 

AST-Tt AST-Tz 

b. -�[ J ]�[ 

EV-T 

Once we add Tense, AST-Tz will itself get located with respect to the UT-T. 

Tense orders its external argument (uT-T) AFTER or WITIITN its internal 
argument (AST-Tz). Note that although the UT-T is ordered by Tense with 
respect to AST-Tz, it is unordered with respect to the final bound of the 
event. Thus, when the UT-T is ordered by Past AFTER AST-Tz, it can fall 
either before the culmination of the event as in (!Sa) or after the culmi
nation of the event as in (18b ). Likewise, when the UT-T is ordered by 
Present WITIITN AST-T2, it can fall either before the cuhnination of the 
event as in (19a) or after the culmination of the event as in (19b). 

(18) Past Pe1[ect Progressive 
Rosa had been reading Move a. 

AST-Tt AST-Tz 

a. -[ ][ ]______. 
EV-T UT-T 

AST-Tt AST-Tz 

b. -�[ ] ]� [ I____. 

EV-T UT-T 

c. E�R� s 

Primitives of Temporal Relations 

(19) Present Pe1fect Progressive 
Rosa had been reading Move a. 

AST-Tt AST-Tz 

a. -[ ][-1-�J 
EV-T UT-T 

AST-Tt AST-Tz 

b. -[ ]
�

[-�1 

EV-T UT-T 

c. E�R,S 
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For comparison, in (18c) and (19c) we have given the representations of 
the Past Perfect Progressive and the Present Perfect Progressive, respec
tively, within a Reichenbachian system. Note first that our AST-Tz in (18) 
and (19) plays the role of Reichenbach's reference time (R) in (18c) and 
(19c). Just as Reichenbach's reference time (R) mediates between two times 
(the event and speech times E and S), so our AST-Tz mediates between two 
times: a subinterval of the EV-T (i.e., AST-TJ) and the UT-T. Thus, in (18a-c) 
the speech time follows a reference time (our AST-T2) whereas in (19a-c) 
the speech time overlaps with a reference time (our AST-Tz). However, 
whereas Reichenbach's reference time is ordered AFTER the Event Time 
itself and a diacritic over E is used to indicate that the designated event 
(E) is not punctual but spreads over time, our AST-Tz is ordered only after 
a subinterval of the event time (i.e., AFTER AST-T,). The fact that AST-T2 is 
thus unordered with respect to the final bound of the event explains why 
no assertion is made in a perfect progressive sentence about whether or 
not the event described by the sentence cnlminated before UT-T. Thus, in 
the past perfect progressive sentence Rosa had been reading Move a (when 
Lou arrived), no assertion is made about whether Rosa completed her 
reading. Either Rosa never completed it, or she completed it after UT-T as 
in (18a) or before UT-T as in (18b). The same applies to the present perfect 
progressive sentence Rosa has been reading Move a. If this sentence has 
the temporal schema in (19a), where the UT-T is ordered WITIITN AST-Tz 

but before the final bound of the event, then Rosa is still reading Move a 
at UT-T. In contrast, under the schema in (19b) Rosa finished her reading 
before the UT-T (e.g., Rosa has been reading Move a all year; she only 
finished it a week ago/ she still is reading it). 

4.6.2 Constraining Aspect Recursion 

We have demonstrated how our theory of the grammar of temporal 
relations derives the semantic interaction of two Aspects�namely, the 
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Progressive and the Perfect. Note, however, that not all the logical com
binations of these two Aspects are possible. In particular, although the 
Perfect of the Progressive is grammatical, both the Progressive of the 
Perfect (e.g., *Rosa is having read Move a) and the Progressive of 
the Progressive (e.g., *Rosa is being reading Move a) are ungrammatical. 6 

We now go through the respective derivations of these illicit combina
tions of aspects, in order to see whether we can-within a minimalist 
approach-explain when and why aspect recursion is ungrammatical. 

We start with the derivation of the Progressive of the Progressive, again 
proceeding bottom up. We have two aspectual heads, both of which have 
the meaning of WITHIN. The lower head (Asp?) has two arguments: AST-T1 
and EV-T. Asp? orders the former WITHIN the latter and thus picks out a time 
contained WITHIN EV-T, as illustrated in (20a). The higher head (Aspg) takes 
this time (AST-T1) as its internal argument and orders its external argument 
(AST-T2) WITHIN AST-T1, as illustrated in (20b). The time focused by the 
higher Progressive Aspect (i.e., AST-Tz) is thus itself a time contained 
WITHIN the time focused by the lower Progressive Aspect (i.e., AST-Tt). 

(20) *Rosa is being reading Move a. 
a. Rosa PROG read Move rx 

- [ ]-]---+ 
EV-T AST-TJ 

b. *Rosa PROG PROG read Move a 
AST-T2 

--[
--[--·--]- ] --

]
--

-+ 
EV-T AST-Tt 

Now consider the derivation of the Progressive of the Perfect in (21). 
The lower head (Asp?) orders its external temporal argument (AST-Tt) 
AFTER its internal argument (the EV-T). Asp? thus picks up a time AFTER 
the EV-T, as illustrated in (2la). The higher head (Aspg) takes this time 
(AST-Tt) as its internal argument and orders its external argument (AsT-Tz) 
WITHIN AST-T]. The time focused by he Progressive Aspect (AST-Tz) is thus 
itself a time contained WITHIN the time focused by the Perfect Aspect (AST
Tt), as illustrated in (2lb). 

(21) *Rosa is having read Move a. 
a. Rosa PERF read Move rx 

-[ J[ ]---+ 
EV-T AST-Tt 
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b. *Rosa PROG PERF read Move a 
AST-T2 

--[--
]

[--[--
]-]---+ 

EV-T AST-Tt 
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Why does Aspect recursion in (20) and (21) yield ungranunatical out
puts? Crucially, the topological relation between the two Assertion Times 
in (20b) and (21 b) is the same: AST-Tz is fully contained within AST-Tt. This 
generalization is not a trivial result: since the Perfect of a Progressive and 
the Progressive of a Progressive yield (formally) the same output within 
our system of temporal representation, it is now possible to uniformly 
explain their ungrammaticality. The question then is why the containment 
relation between the two Assertion Times in (20b) and (21 b) is illicit. 
Recall that the role of Aspect is to convey a viewpoint on the event 
denoted by VP. The first Aspect in either (20a) or (2la) provides a view
point by focusing a time interval either WITHIN or AFTER the event time. 
However, the addition of an Aspect to either (20a) or (2la) does not 
provide a new (distinct) viewpoint on the situation since the time interval 
picked out by the additional Aspect (AST-Tz) is itself properly contained 
within-and, as such, is nondistinct from-the time interval already 
picked out by the lower Asp0 (AST-Tt)7 In sum, the additional Aspect in 
either (20) or (21) is semantically vacuous: it does not shift the viewpoint 
-that is, it does not focus a time interval that is itself distinct from the 
time focused by the first Aspect. The following descriptive generalization 
thus emerges: Aspect recursion is illicit if the addition of an Aspect does 
not shift the viewpoint or, alternatively, vacuously shifts the viewpoint, as 
stated in (22). 

(22) Constraint on Aspect Recursion 
No vacuous viewpoint shifting is allowed. 

Crucially, the Perfect of tlie Progressive does not violate this constraint. 
The addition of the Perfect Aspect to the Progressive Aspect is not semanti
cally vacuous: it provides a new viewpoint on the situation since the time 
interval picked out by the additional Aspect (AST-T2) is distinct from the 
time interval picked out by the lower Asp0 (AST-Tt), as illustrated in (23). 

(23) Rosa PERF PROG read Move u. 
AST-Tt AST-Tz 

-- [-- --][--]-]---+ 
EV-T 
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The restriction in (22) has an economy flavor and is reminiscent of other 
conditions such as Grimshaw's (1993) "Minimize Structure," which states 
that no superfluous projection can form part of a derivation (see also 
Boskovic 1997 and Fox 1995 for related discussion). The aspectual 
restriction on possible combinations of aspects given in (21) seems to fall 
under the same type of economy conditions. 

4.6.3 Conclusion 

We have analyzed Tenses and Aspects as predicates expressing topo
logical relations between two times: inclusion (progressive/present), sub
sequence (perfect/past), and precedence (prospective/future) (see Leder 

. 
1991, Klein 1995). If Tenses and Aspects are semantically predicates 
taking times as arguments, then they should, as any predicate would, 
project their (temporal) arguments onto given argument positions in the 
syntax. 8 The proposal that the time intervals ordered by Tense and 
Aspect are base-generated in the specifier positions of temporal heads is 
thus the null hypothesis. 

To conclude this section, we would like to point out some advantages 
of our model over some alternative syotactic models that represent 
Reichenbach's three time points-speech time (S), reference time (R), and 
event time (E)-as directly linked to the heads T0 and Asp0? Within our 
model the UT-T, AST-T, and EV-T are not associated with syntactic heads. 
Rather, they are temporal arguments, base-generated in specifier posi
tions and ordered with respect to each other by spatiotemporal predicates. 
This proposal allows us to formally represent inclusion relations between 
two times. It is precisely because our model can represent inclusion
alongside subsequence and precedence-that it can derive the semantics 
of the Progressive and of recursive aspects such as the Perfect Progressive. 
In particular, recall that Progressive Aspect picks up a subinterval of the 
event time by ordering the AST-T within the EV-T. It is this subinterval
and crucially not the whole event-that is ordered by Tense with respect 
to the UT-T. In other words, in order to explain why in a (perfective) 
progressive sentence, no assertion is made about the culmination of the 
event-even when the sentence is in the past-we must be able to pick 
out a subinterval of the event time. We achieve this straightforwardly by 
analyzing the UT-T, AST-T/ REF-T, and EV-T as time-denoting arguments, 
projected onto argument (specifier) positions and ordered with respect to 
each other by the spatiotemporal heads (Tense or Aspect) of which they 
are (respectively) arguments. 
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A further advantage of our proposal over other analyses is that it ele
gantly explains the typology of temporal systems found across languages, 
to which we tum in the following sections. 

4.7 On the Nature of Tense and Aspect as Ordering Predicates 

We have integrated Aspect into a system of temporal representation and 
uniformly derived the compositional interaction of Tense and Aspect. Pro
gressive Aspect was analyzed as AST-T WITHIN EV-T; Perfect Aspect as AST-T 

AFTER EV-T. Conversely, Prospective Aspect, which we discuss in sections 
4.7.2 and 4.8.2, would be analyzed as ordering the AST-T BEFORE the EV-T. 

The question arises, however, of why we define Perfect as a spatia
temporal predicate ordering one time AFTER another, rather than ordering 
one time BEFORE another. Conversely, why would we define Prospective 
Aspect as ordeting one time BEFORE another, rather than ordering one 
time AFTER another? This question does not appea;. to be relevant in a 
Reichenbachian system of Tense representation. Thus, the Reichenbachian 
Present Perfect in (24) can be read either as ordering the EV-T BEFORE the 
REF-T or as ordering the REF-T AFTER the EV-T. 

(24) Perfect: EV-T_REF-T, UT-T 

However, if Aspects and Tenses are spatiotemporal predicates that pro
ject their (temporal) argument structure in the syntax, then the question of 
why Perfect means AFTER and not BEFORE (and conversely why Prospective 
Aspect means BEFORE and not AFTER) has theoretical and empidcal con
sequences. How do we decide in a principled way whether Perfect has the 
phrase structure in (25a) or (25b)? 

(25) a. AspP 

� 
AspP' 

� 
Asp0 

AFTER 

b. AspP 

� 
AspP' 

� 
Asp0 

BEFORE 

Moreover, why is the EV-T the internal argument of Asp0 and not its 
external argument? Likewise, why is the AST-T the external and not 
the internal argument of Asp0? The same questions arise with respect to 
the definition of the three basic Tenses. We will dedve the proposal that 
Perfect means AFTER and not BEFORE and, conversely, that Prospective 
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Aspect means BEFORE and not AFrER from a universal principle governing 
the mapping of spatiotemporal relations (defined in terms of Hale 1984) 
onto phrase structure. I 

4.7.1 Hale 1984: Central versus Noncentral Coiocidence 

Hale (1984) argues that spatial and temporal relations can be understood 
in te1ms of the location of an entity (the .figure) with respect to a place (the 
ground). Spatiotemporal relations are then defined in terms of a single 
basic semantic opposition: central versus noncentral coincidence in the 
location of the figure with respect to the ground. Central coincidence 
indicates that the location of the figure coincides with the ground. In 
English this relation is expressed by prepositions such as on, in, at, along, 
over, and through. Conversely, noncentral coincidence (expressed in English 
by prepositions such as from, out of, (up) to, onto, and into) indicates that 
the location of the figure either ends or begins at the ground. 

4.7.2 Why AFrER and Not BEFORE? 
We propose that spatiotemporal relations are mapped onto phrase struc
ture according to the universal phrase structure schema in (26). This 
schema breaks down topological relations syntactically into their primi
tive components: the figure (mapped onto the specifier position), the 
ground (mapped onto the complement position), and the spatiotemporal 
predicate (defining the topological relation between the figure and the 
ground), as illustrated in (27). 

(26) 

(27) 

PredP 

� 
FIGURE Pred' 

� 
Pred0 GROUND 

[+/-central coincidence] 

PredP 

� 
CAT Pred' 

� 
Pred0 BOX 

(with)in/toward 
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In (27) the head WITHIN orders its external argument (cat) WITHIN its 
internal argument (box). Thus, the figure is always the external argument 
of the ordering predicate and the ground, its internal argument. 

We can now recast our initial question as follows: why is the time 
picked up by Aspect-that is, the AST-T-the figure and not the ground? 
Conversely, why is the EV-T the ground and not the figure? To answer this 
question, consider (28). 

(28) Central coincidence 
a. [I////// F] 
Noncentral coincidence 
b. /1////[I F] 
c. [I F]////// 

Recall that the role of Aspect is to focus (locate) an interval in the internal 
temporal constituency of the event. Thus, in (28a) Progressive Aspect 
focuses an interval WITHIN the time interval defined by the initial and final 
bounds of the event. The containment relation in (28a) exactly parallels
in the temporal realm-the containment relation in the spatial reahn 
illustrated in (27). The figure (the AST-T) is contained WITHIN the grOlmd 
(the EV-T) just as the figure (the cat) is contained WITHIN the ground 
(the box). This relation of contaimnent is one of central coincidence. By 
analogy, in (28b,c) the EV-T will be defined as the ground, the interval 
selected by Aspect (i.e., the AST-T) as the figure, and the ordering relations 
in (28b,c) as relations of noncentral coincidence between the figure and 
the ground. In smn, once we define spatiotemporal relations in terms of 
the location of a figure with respect to a ground, the AST-T is the figure 
located by Aspect with respect to the ground-that is, the EV-T. This in 
turn entails that Perfect in (28c) means AFTER and not BEFORE: it picks out 
an interval (the figure) AFrER the fmal bound of the event (the ground). 
Lilcewise, Prospective Aspect in (28b) means BEFORE and not AFrER: it 
picks out an interval (the figure) BEFORE the initial bound of the event (the 
ground). By the same line of reasoning, we can explain why Past means 
AFrER and not BEFORE and, conversely, why Future means BEFORE and not 
AFrER. Note that if this proposal is correct, then the grammar of temporal 
relations can itself constrain the logically possible hierarchical relations 
between TP, AspP, and VP: VP (which introduces the EV-T) must be the 
complement (the ground) and not the specifier (the figure) of Asp0• Simi
larly, AspP will have to be the complement of TP.10 
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4.8 On the Typology of Aspectnal Systems 

We now demonstrate that the proposal that Aspects are spatiotemporal 
predicates of [+/ -central coincidence] is empirical:! verified: the spatia
temporal predicates that we have postulated as the abstract head of AspP 
surface overtly across languages. Our analysis further explains (a) why 
verbs of stance, posture, or location can express Progressive Aspect; (b) 
why verbs of motion toward the ground are used to express Prospective 
Aspect; and (c) why verbs of direction or motion from the ground are 
used to express Perfect Aspect. 

4.8.1 Central Coincidence 

4.8.1.1 Prepositions of Central Coincidence We have defined the Pro
gressive as a spatiotemporal predicate expressing central coincidence 
between the location of the figure and the ground. In English this relation 
is expressed by prepositions such as on, in, at, along, over, and through. 
On, for instance, specifies that the center of the figure coincides with the 
center of the ground; along, in turn, specifies that the center of the figure's 
trajectory or linear arrangement coincides with the ground (cf. Hale 
1984). Prepositions of central coincidence are very commonly used to 
form progressive sentences crosslinguistically, as illustrated in (29)-(31 ). 
For instance, in Basque the progressive is formed by combining the verb 
ari 'engage' with the nominalized form of the verb suffixed with the 
inessive (locative) postposition -n '(with)infonfat'. 1n French the progres
sive is formed by combining an infinitive verb with a complex locative 
expression (translatable as 'engaged in') that can be decomposed as 'in'+ 
'along', both of which are prepositions of central coincidence. In Dutch, 
in turn, a locative preposition ('at') combines with an infinitive verb. 

(29) Maritere euskara ikas-te-n ari da. 

Maritere Basque learn-NOM-LOGin engage AUX(are) 

'Maritere is (engaged in) learning Basque.' 

[v + t(z)e +we ARI] 

(30) Zazie est en train de jouer. [BE+ en train de + INFINITIVE] 

Zazie is in along of play 

'Zazie is (engaged in) playing.' 

(31) Ik ben bet huis aan het bouwen. (BE+ AT+ INFINITIVE] 

I am the house at the build 

'I am (at the) building (of) the house.' 
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According to Bybee, Perkins, and Pagliuca (1994), constructions of the 
type "the subject is AT verbing" are crosslinguistically a very common 
source for progressives. These authors suggest that at first the locative 
preposition was used to indicate that the subject was involved in an 
activity at a certain location, where spatial location implies temporal 
location. The progressive meaning evolves when the spatial meaning is 
lost and only the temporal meaning remains. 

Historical evidence for our analysis of the progressive is provided by 
Vlach (1981) and Bybee, Perkins, and Pagliuca (1994). Vlach argues that 
the historical antecedent of the progressive in English is a construction in 
which a preposition-either on or at, later shortened to a- as in asleep
combined with a gerund(-ive) noun phrase, as illustrated in (32), quoted 
from Vlach 1981 and Bybee, Perkins, and Pagliuca 1994. 

(32) a. John is onfat hunting/ building a house. 
b. He was a-coming home. 

The use of prepositions of central coincidence to form progressives is not 
absent from Modem English either, as pointed out to us by Eloise Jelinek. 
For example: 

(33) a. I am in the middle of washing the dishes. 
b. She is at rest. 

Our proposal elegantly explains why Progressive Aspect surfaces perva
sively as a locative preposition of central coincidence. 

4.8.1.2 Progressive and Locative 'be' There are two copular verbs in 
Spanish: ser and estar. Roughly, ser is used either in equational sentences 
or with individual-level predicates whereas estar is used with either loca
tive or stage-level predicates. The copula used in progressive sentences is 
locative 'be', estar, which derives from Latin stare 'to stand' (Bybee, 
Perkins, and Pagliuca 1994). 

(34) a. Progressive 
Oihana esta estudiando. 
Oihana is studying 

b. Simple locative 
Oihana esta en Oba. 
Oihana is at/ in Oba 

This correlation between the copula used in progressive sentences and the 
copula used in locative sentences is crosslinguistically pervasive.11 Indeed, 
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according to Bybee, Perkins, and Pagliuca (1994, 132), there are "no clear 
cases of progressives formed with a copula without a locative element" 
Our proposal that the Progressive is a locative innnediately derives this 

generalization. 

4.8.1.3 Verbs of Central Coincidence We can straightforwardly explain 

why not only locative prepositions, but also verbs of stance, posture, or 
location, surface crosslinguistically to express Progressive Aspect In par
ticular, Bybee, Perkins, and Pagliuca (1994, 129) report that "[t]he verbal 
auxiliary [in progressive sentences] may derive from a specific postural 

verb such as 'sit', 'stand' or 'lie', or it may express being in a location 
without reference to a specific posture but meaning only 'be at', 'stay', or 

more specifically, 'live', 'reside'." 
Verbs of stance or posture express relations of central coincidence. For 

instance, the verbs stand and lie (in, say, Max is standing/lying on the 
table) specify that the location (in this case the linear arrangement) of the 
figure (Max) coincides centrally with the ground (the table). If stance and 
posture verbs express central coincidence, then it comes as no surprise 

that these verbs are used to form progressives crosslinguistically, since the 
meaning of the progressive is precisely that of central coincidence. 

To conclude this section: We have argued that the Progressive is a 

predicate of central coincidence. This proposal explains why location is a 
necessary semantic element in progressive sentences (Bybee, Perkins, and 

Pagliuca 1994).12 

4.8.2 Noncentral Coincidence 

4.8.2.1 Prepositions of Noncentral Coincidence Crosslinguistic evidence 

for the proposal that Perfect Aspect is the spatiotemporal predicate of 
noncentral coincidence with the meaning of AFTER, and not BEFORE, is 
provided by Bull (1960), who argues that in languages like Gaelic, the 
translation of He had already sung is literally 'he was AFTER his singing' 

.(Rabh se ndiaidh seinnm). As Bull (1960, 26) himself concludes, "These 
languages demonstrate that both the concept of Aspect and the concept of 

order produce identical results." 

4.8.2.2 Directional/Motion Verbs as Aspects Finally, we integrate verbs 

of motion and direction into our grammar, explaining why precisely these 
classes of verbs play a pervasive role in the expression of both Prospective 
and Perfect Aspect 
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Centripetal Motion Bybee, Perkins, and Pagliuca (1994) report that 

motion verbs such as go are the most prominent lexical source for pnmary 

futures. French, for instance, has a periphrastic future
. 
fmmed by com

bining the verb al/er 'go' in the present tense with an mfimt1Ve verb, as 

illustrated in (35). 

(35) Zazie va partir en voyage (Ia semaine prochaine). 

Zazie go leave on trip (the week next) 

'Zazie will leave for a trip (next week).' 

With verbs of motion the location of the figure corresponds to its trajec

tory and is viewed as either ending or beginning at the ground. Go fAller 

are verbs of centripetal movement: they indicate movement of the figure 

d th ground Thus in Max is going to Paris the trajectory of the towar e . , . ( 
. 

) fi re (Max) is viewed as moving towardfendmg at the grotmd Pans . 

V

gu
b f "motion toward" are used crosslinguistically to express Pro-er s o . 

1 · 'd spective Aspect because they express noncentral centnpeta comc1 ence, 

be it in the spatial or the temporal reahn. When used m the temporal 

hn these verbs specify that the location of the figure (the AST-T) ends rea , 
. · f p c before/at the ground (the EV-T)-yielding the mterpretatwn o rospe -

tive Aspect, as illustrated in (36) and (37) (see also (28b)). 

(36) a. [-central, +centripetal coincidence]: F is BEFORE G. 
F G 

b. Prospective Aspect: -- [ ][ ]-----> 

(37) a. 

b . 

PredP 

� 
FIGURE Pred' 

� 

AST-T EV-T 

Pred0 GROUND 

[-central, +centripetal 

coincidence] 

AspP 

� 
AST-T Asp' 

� 
Asp0 EV-T 

before/toward/go 
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Thus, consider the al/er future in (35). The aspectual head ALLER (non
central centripetal coincidence) locates the AST-T BEFORE the EV-T, as in 
(38a). Present Tense (central coincidence) locates the UT-T WITHIN the 
AST-T, as in (38b). This straightforwardly derives the interpretation of 
(35). It has a future event interpretation because the EV-T follows the UT-T, 

as shown in (38b ). It has a present time relevance (Smith 1991) because the 
time for which an assertion is made is a time that itself contains the UT-T. 

(38) a. 1--- ][1---]-----> 
AST-T EV-T 

UT-T 

b. --[-J- 1[ ]-----> 
AST-T EV-T 

To conclude, note that the future interpretation of motion verbs arises 
only because these verbs express centripetal motion; that is, the trajectory 
of the figure is viewed as going toward/ending at the ground. This point is 
emphasized by Bybee, Perkins, and Pagliuca (1994, 268): "[S]imple move
ment does not evolve into future. To derive future there must be an alla
tive component, 'movement toward', either inherent in the semantics of 
the verb or explicit in the construction. . . . [T]he source meaning for 
movement future is that 'the agent is on a path moving towards a goal'." 

Centrifugal Motion By a parallel line of reasoning, we can explain 
why Perfect (/Anterior) can be expressed by verbs of "motion of the figure 
from the ground," such as 'come from' (in Margi) or 'throw out' (in 
Palaung). Motion from the ground is defined as noncentral centrijitgal 
coincidence. The trajectory of the figure in 'Max COME FROM horne' is 
viewed as beginning at the ground (at home). Transposed into the tem
poral realm, this means that the AST-T (the figure) will start AFTER the EV-T 

(the ground), yielding the interpretation of a Perfect (see (28c)). 

4.9 Conclusion 

We have proposed a theory of temporal relations that reduces Tense and 
Aspect to the same set of substantive and structural primitives. Although 
this theory makes use of three times (EV-T, AST-T, UT-T), it is not reducible 
to the classic Reichenbachian system (Ev-T, REF-T, UT-T) . Reichenbach's 
REF-T cannot refer to a subpart of the EV-T. In contrast, our AST-T can be 
ordered WITHIN the EV-T and hence refer to a subpart of the EV-T. The 
thesis that Tenses and Aspects are predicates establishing topological 
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relations between time-denoting arguments thus derives the compositional 
interaction of Tense and Aspect without resorting to a stipulative system 
of diacritics or/and features. The syntactic theory of temporal relations 
proposed here elegantly integrates recursive aspect into a system of Tense 
representation. We have further argued that constraints on aspect recursion 
can be derived from economy conditions. Our theory restricts the relations 
that Tenses and Aspects establish between their temporal arguments to 
three basic topological relations, while, at the same time, explaining the 
wide diversity of temporal systems instantiated in natural languages. 
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1 .  Note that in Reichenbach's (1947) system of tenses, Tense does not directly 
order the Event Time (E) with respect to the Speech Time (S); rather, Tense orders 
a Reference Time (R) with respect to S. 

2. For an analysis of simple tenses (without morphological aspect), see Demir
dache and Uribe-Etxebarria 1998b. 

3. For discussion of the imperfective paradox, see Demirdache and Uribe
Etxebania 1996. 

4. For an analysis that derives the existential, resultative, and continuative readings · 

of the English Present Perfect uniformly from the proposal that the Perfect is the 
spatiotemporal predicate after, see Demirdache and Uribe-Etxebarria 1996, 1997. 

5. For clarity of exposition, in (16) through (19) we have represented all the 
boundaries of the time intervals involved-including the Event Time. However, 
the schemas (18) and (19) do not exhaust the possible ordering relations between 
the four times represented in the schemas. Ordering UT-T after AST-T2 in (18) and 
(19) yields other possible ordering relations between these four intervals that we 
have not illustrated in the text. Keep in mind that the final bound of the event 
remains crucially unordered since (a) the Progressive picks up a subinterval of the 
EV-T that does not include its bounds and (b) it is this subinterval (AST-Tt) that is 
ordered by the Perfect with respect to AST-T2. That is, no assertion is made about 
the final bound of the event. However, the final bound can be speCified by sup
plying additional contextual information (e.g., Rosa has been reading Move u 

all summer, and she just finished it). See Demirdache and Uribe-Etxebarria 1998b 
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for a more exhaustive discussion of the interpretations of the perfect progressive. 
For discussion of the role that bare adverbs and adverbs introduced by temporal 
connectives play in either specifying the boundaries of the AST-T/EV-T or measuring 
the duration of these intervals, as well as a discussion of restrictions on the 
possible combinations of tenses, aspects, and adverbs, see Demirdache and Uribe
Etxebarria l998a. 

6. We set aside here the Perfect of a Perfect because it is attested in certain lan
guages (e.g., certain dialects of French). Thanks to Gerhard Brugger for bringing 
this to our attention. 

7. In botb (20b) and (2lb) AST-T[ contains AST-Tz. Note !bat AST-T[ is distinct 
from AST-T2 since there is a subinterval of AST�TJ that is not properly contained 
within AST�T2 (i.e., AST�Tt is bigger than AST�T2). Crucially, however, the addition 
of an aspect does not shift the viewpoint because the time picked out by the second 
aspect (AST�T2) is itself nondistinct from AST�TJ, since there is no subinterval of 
AST-T2 that is not itself already properly contained within AST�T1 .  

8. See also Zagona 1 990, Stowell l993, and Currie 1997 for further arguments for 
projecting temporal arguments onto argument (specifier) positions in the syntax. 

9. In particular, Giorgi and Pianesi (1991) propose a phrase structure based on 
two temporal heads: the higher temporal head instantiates the relation between 
Reichenbach's S and R time points, and the lower head instantiates the relation 
between the R and E time points. In Thompson 1995 Reichenbach's three time 
points are associated with syntactic heads: S is associated with the head of TP, E 
with the head of VP, and R with the head of AspP. 

10. The mapping proposed in (26) concurs with proposals made by Gleitman 
(1997) and Hale (1995), among otbers. Uriagereka (1998) explores an alternative 
proposal, reversing the mapping proposed in (26). In section 4.8 we present 
crosslinguist:ic support for our proposal. 

1 1 .  For instance, in St':it'imcets (Lillooet Salish), progressives are formed with 
the verb wa7 'to be (busy with, involved in)' used as an auxiliary. Davis (1996, 3) 
argues, "The primary function of the main verb wa7 is locative. Unlike English be, 
it is compatible only with locative complements . . . .  It appears to mean not just -be 
but be-somewhere; in other words, just as auxiliary wa7 supplies temporal coor
dinates, main verb wa7 supplies spatial coordinates which may be fixed by locative 
deictics or prepositional phraSes." See also Bar-el 1998 for discussion of wa7 in 
SqwXwit7mish (Squamish Salish). 

12. According to Bybee, Perkins, and Pagliuca (1994), Heine, Claudi, and Hiin
nemeyer (1991) found more than one hundred African languages with locative 
sources for the Progressive. 
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Chapter 5 

How Far Will Quantifiers 
Go? 

Kyle Johnson 

A method now popular for fixing the scopes of arguments involves a 

covert movement operation, named QR (for Quantifier Raising) by 
Robert May. May envisioned QR as a kind of adjunction operation, 
attaching an argument so affected to a phrase dominating that argument. 
From the surface representation in (Ia), for instance, QR can fashion the 

representations in (!b) and (!c) by adjoining the object and/or subject 
argument to IP. 

(I) a. [1p Someone [vP loves everyone]]. 
b. [1p everyone, [IP someone [vP loves tl]]] 
c. [w someone2 [IP everyone! [rP lz [VP loves II]]]] 

As the representations in (Ia, b) suggest, QR has syntactic consequences 

rather like those displayed by topicalization, the process that derives (2b) 

from (2a). 

(2) a. [rP Someone [vp loves Mary]]. 
b. [w Mary,, [w someone [VP loves tl]]]. 

Setting aside the question whether in both cases the moved item adjoins to 
IP, it is clear that in neither (Ia, b) nor (2b) is the moved item assuming a 

new grammatical function. In the language of Chomsky 1981, the terms 
moved in (I) and (2) are relocating to A positions. A common conception 
of the typology of movement operations has it that movement to A posi

tions obeys a single cluster of locality conditions, typically those lumped 
together under Chomsky's Subjacency. As a consequence, one expecta

tion raised by the thesis that the scope of quantifiers is determined 
through QR is that this cluster of locality conditions should be reflected 
in the size of quantifiers' scopes. Indeed, this is one of the more straight

forwardly empirical means of confirming the QR thesis. 


