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Abstract

This article discusses the semanticbefiore with special reference to so-
called non-factuabeforeand its interaction with adverbs of quantification. | will
adopt a version of Anscombe’s (1964) analysisedbreand supplement it with a
modal-temporal presupposition lexically inducedd®fore This account will be
extended to quantificational cases as well within Rooth’s (1985) theory of
association with focus. Distinct interpretations associated with so-called factual
and non-factualbeforeclauses are explained in terms of pragmatic
presuppositions.

1. Introduction

An asymmetry betweebefore and after has been noted by many
researchers. Heinamaki (1972, 1974) presents some examples that clearly
illustrate the difference.

(2) a. John died before he saw his grandchildren.
b. Harry put money in the parking meter before a policeman gave him a
ticket.

(1a) does not entail that John saw his grandchildren. On the contrary, we tend to
infer from it that he did not. (1b) makes the same point: its default reading is that
Harry did not get a tickdtecausehe put money in the parking meter. Although
these inferences are context-dependent, one thing is clear: the truth of the entire
sentence does not guarantee the truth ofb#f@reclause it contains. Let us
tentatively refer to the occurrenceshsforeclauses in (1a—b) on their default
interpretations non-factulkeforeclauses. In this paper, | will use the term “non-
factual” to refer to deforeclause that is not entailed by the sentence in which it
is embedded. |t is prima facie justifiable to make a stronger claim here because
(1a) (or (1b)) appears to entail the negation ofitbforeclause that it contains.
However, since | argue later that a pragmatic presupposition is responsible for this
inference, | refrain from making a stronger claim here. Whéefareclause
appears to be entailed or presupposed by the sentence that contains it, | will refer
to it as a factudbeforeclause. | will discuss alleged factumforeclauses below.

By contrastafter behaves in a different way. Consider the following:

(2) a. John saw his grandchildren after he died.
b. A policeman gave him a ticket after Harry put money in the parking
meter.

(2a) sounds contradictory. This is because it entails (and perhaps presupposes) the
truth of theafterclause, which is impossible as we normally assume that two
people can see each other only when they are both alive. (2b) also sounds odd,
and we must imagine an unusual situation to make sense of it. One possible
scenario is that Harry got a ticket because the policeman made an error. Assuming
that both the main clause and taker-clause induce existential quantification

over times, we can translate (2a) as in4(3).
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3) Ot[ t<now O John dies atd Ot'[ t<t'<now [0 John saw his grandchildren
at t']]

(3) does not account for the meaning of (1a), however. Intuitively, (1a) is true in a
circumstance where John dies without having a chance to see his grandchildren.
For example, John dies when his daughter, who is his only child, is pregnant with
her first child.

Some instances difeforeclauses are strongly biased toward either factual
or non-factual readings. As mentioned above,ltbforeclauses in (la—b) are
interpreted in normal circumstances as non-fadbedbreclauses. In fact, it is
pragmatically impossible for eadfeforeclause to be true if the main clause is
true. On the other hand, example (4) due to Heinamaki (1972) seems to entail the
beforeclause.

(4) Sachi bought a Toyota before the price went up.

If this observation is correct, (4) provides an instance of fattei@re In other
cases, the two distinct interpretations of ble¢éoreclause are readily available and
are equally plausible.

(5) John pushed the button before the fire started.

When (5) is true, thbeforeclause can be either true or false depending upon the
context. Suppose that pushing the button causes a fire to start. Then it seems to
entalil that the fire did in fact start. On the other hand, it is possible to assume that
pushing the button activates a mechanism that prevents a fire. On this assumption,
(5) seem to entail that the fire did not start. Thus, if the distinction between factual
before and non-factuabeforeis warranted, the distinction must be made in
reference tdeforeclauses used in specific contexts.

Another important difference betwebeforeandafter is that before
clauses, but nafter-clauses, license negative polarity items (Heindmaki (1974),
Landman (1991)).

(6) a. John read the book before anyone else ever did.
b. * John read the book after anyone else ever did.

Any successful proposal must account for the above facts bbfmre

Note also that this asymmetry betwdssforeandafter is also found in
other languages. For example, Japanese exhibits the following contrast between
maeni ‘before’ andato-de ‘after’:

(7) a. Taroo-wa mago-no kao-o miru mae-ni sin-da.
Taro-TOP grandchildsEN faceACC seePRES before diePAST
‘Taro died before he saw his grandchildren.’
b. Taroo-wa sin-da  ato-de mago-no kao-o mi-ta.
Taro-TOP die-PAST after grandchildsEN faceACC seePAST
‘Taro saw his grandchildren after he died.’

(7a—b) are completely parallel to (1a) and (2a), except ieni-clauses
(‘beforeclauses’) in Japanese are always in the present tense (Ota 1973, Nakau
1976, Ogihara 1994 This fact shows that the asymmetry betwbefore and

after is not a language-specific fact and is relevant to general linguistic theory.



2. Anscombe’s Analysis oBefore

Anscombe (1964) presents an analysis of the semantlsfofeclauses
on the basis of the English data that involve fadbefbre Her argument is based
upon stative sentences like the following:
(8) a. The Parthenon was there before St. Peter’s was there.
b. St. Peter’s was there before the Parthenon was there.
c. St Peter's was there after the Parthenon was there.
d. The Parthenon was there after St. Peter’s was there.

Assume the history of the two buildings described by a diagram in (9).

(9) The Parthenon S
St. Peter’s >

Anscombe observes that (8a) and (8b) cannot be both true, whereas (8c) and (8d)
can be. For example, in (9), the Parthenon was erected earlier than St. Peter’s and
was there after St. Peter’'s was torn down. In this circumstance, (8a) and (8c—d)
are true, but (8b) is false. In order to account for the difference betvedere
andafter attested by the examples in (8), Anscombe suggests as one possible
analysis the following truth conditions for a past tense sentence that contains a
beforeclauset

(10) A sentence of the formbefore qwherep andq are sentences in the past
tense, is true iff the following condition holdst[t < now Op' is true att
OOt'[[t <nowl( is true att'] —» t<t']], wherep' andq' are tenseless
forms ofp andq, respectively.

According to (10), (8a) is true iff there is a past tinguch that the Parthenon
exists att and any past timd' at which St. Peter’s exists follows The
circumstance described in (9) verifies this condition. On the other hand, (8b) is
false with respect to (9) because there is no time at which St. Peter’s exists and
with respect to which the Parthenon’s existence is wholly in the future. Thus, (10)
successfully accounts for the difference between (8a) ancd (Btik proposal is
adopted in essentially the same form by Heindmaki (1972) and by Landman
(1991).

(10) has two advantages over (3). First, although (10) is not based upon
non-factualbeforeexamples, it accounts for them as well as for factual cases.
According to (10), a sentence of the fopnibefore qdoes not entail thbefore
clause. It says: if there is a past time at whichbii®reclause is true, then it
must be located after the main clause episode. This condition is satisfied by both
factual before and non-factuabefore if we disregard the possibility for the
moment that repeatable events are involved. If a before-clause event occurs after a
main-clause event, then (10) is satisfied. If there ibaforeclause event, (10) is
vacuously satisfied. Thus the truth conditions given in (10) provide a unified
account obeforeclauses’

Second, as Landman (1991) shows, (10) predicts thatameclause is a
downward entailing context. This can be demonstrated by repladiefose
clause with one that entails theforeclause.

(11) a. Maryleft.d0 Mary or Sue left.
b. John left before Mary or Sue leff. John left before Mary left.

Let the first sentence in (11b) be true. Then the formula given in (12) is true:



(12) 0Ot[t <now [OJohn leaves at [10t'[[ t'< now O Mary or Sue leaves dt]
t<t]]

Let t, be a past time at which John leaves. Then the truth condition for the
beforeclause is satisfied iff{ | t <now and Mary or Sue leaves &t [0 {t |

to <t}. Given the standard assumptions about the semantics of disjunction, the
following condition holds: {| t <now and Mary leaves at} O {t|t <now and

Mary or Sue leaves at. It is now clear that {|t < now and Mary leaves at t}]

{ t|ty <t}. This means that the formula given in (13) is true.

(13) Ot[t <now[lJohn leaves atl]t'[[ t'< now[] Mary leaves at'] —
t<t’]]

Note that Anscombe’s semantics fmeforetranslates (11b) as (13). This shows
that abeforeclause is a downward-entailing context, according to the truth
conditions given in (10). This is also nice because as we saw above, negative
polarity items can occur ibeforeclauses but not iafter-clauses, and Ladusaw
(1979) shows independently that negative polarity items can only occur in
downward entailing contexgs.

Let me make one cautionary remark about Anscombe’s analysis. The
difference betweerbefore andafter cannot be established by using stative
predicates in Japanese. Japanese does not permit sedtveclauses as in (14a—

b), whereas (14c), which has a stative main clause predicate, is perfectly
acceptable.

(14) a.* Taroo-wa kenkyuusitu-ni iru mae-ni, tenisu-o  si-ta.
Taro-ToP office-at bePRES before tennisACC do-PAST
[intended] ‘Taro played tennis before he was in his office.’
b.* Taroo-wa kenkyuusitu-ni iru mae-ni,
Taro-ToP office-at bePRES before
tenisu kooto-ni  i-ta.

tennis court-at  b@AST

[intended] ‘“Taro was on the tennis court before he was in his office.’
c. Taroo-wa tenisu-o suru mae-ni kenkyuusitu-ni i-ta.

Taro-TOP tennisAcC do-PRES before office-at berAST

‘Taro was in his office before he played tennis.’

My native informant reports that the English gloss for (14a) sounds odd because
the main clause has an event verb whereabdf@eclause has a stative verb. In
other words, English tends to prefer the main clause artutfbesclause to be of
the same Aktionsart (‘action type’). By contrast, the Japanese sentence in (14a) is
ungrammatical simply because theforeclause has a stative predicate. This is
shown by (14b), which has a stative predicate in both clauses. It is as anomalous
as (14a) though its English gloss is perfectly acceptable. | have no good
explanation for this difference between English and Japanese. Since Anscombe’s
analysis otherwise successfully accounts for the English and Japanese data, |
assume for the purpose of this paper that Japanese has an independent and
possibly language-specific syntactic constraint on types of verbs that can be used
in specific constructions.

| have shown above that Anscombe’s analysis accounts for both factual
and non-factual readings dfeforeclauses. What then is responsible for the
perceived differences between these two types of interpretation? Let us now turn
to Heinamaki (1972, 1974), who examines various examples that invefeee
(given below as (15a—€)) and categorizes them as in (16).



(15) a Sachi bought a Toyota before the price went up. (Factual 1)
b. We had to install a new battery before the car started. (Factual 2)

c. John died before he saw his grandchildren. (Non-factual 1)

d. John died two months before he would have retired. (Non-factual 2)
e | left the country before anything happened. (Non-committal)

Two comments are in order here. First, Heinamaki notices that in some cases the
speaker does not commit himself to the truth or falsity béfareclause, as in

(15d). She uses the term “non-factbafor€ to designate deforeclause that is
perceived to be false and reserves the term “non-committal” for cases where the
truth value of thebeforeclause is left open. Second, non-factbafore (in
Heindmaki's terms) requires that there be a causal connection between the main
clause event and the negation of liedoreclause event. This seems to show that

a beforeclause describes an event that is assumed to obtain unless something
prevents its occurrence. Let us discuss these two points in more detail.

(16) Characteristic Type dfeforeclause
factual non-factual  non-committal

1 2 1 2
1. beforeclause is true yes yes no no not known

2. takes modifiers suchas yes no no yes no
just, right, and temporal

measure phrases

3. causal relation between  no yes yes yes no

the clauses

a. main clause prevents — no yes yes —
the beforeclause

b. main clause makes — yes no no —

thebeforeclause possible

Consider (17), which is another example of non-commiitfbre (in
Heindmaki’'s terms).

(17) John attended a party held at Bill's house. Bill drank a lot and looked as if
he was going to get drunk. Since John hates to deal with drunkerlst
before Bill got drunk

The italicized sentence in (17) leaves open whether Bill actually got drunk after
John left. If we assume that John’s leaving has nothing to do with whether Bill
actually gets drunk later, the two possible outcomes do not seem to require two
different interpretations of the sentence. Seen from John’s perspective, what he
did was to leave while Bill was still not drunk. This type of paraphrase is quite
natural and common in Japanese.

(18) a. Zyon-wa Biru-ga yopparau mae ni kaet-ta.
JohnToP Bill-NOM get-drunk before at leaveAsT
‘John left before Bill got drunk.’
b. Zyon-wa Biru-ga yopparawa-nai uti-ni  kaet-ta.
JohnToP Bill-NOM get-drunkNEG while-at leavePAST
[Lit.] ‘John left while Bill does not get drunk®’

(18a) and (18b) convey approximately the same information, and the latter shows
clearly that the temporal information conveyed is that of Bill's leaving at a time
when thebeforeclause event has not (yet) obtained. Something similar is possible



in English. The last sentence in the discourse given in (17) can be paraphrased as
in (19), which conveys approximately the same information as the Japanese
example given in (18b).

(19) John left while Bill was still not drunk.

| take the semantic equivalence between (18a) and (18b) (or between the italicized
sentence in (17) and (19)) to be an important piece of evidence for Anscombe’s
analysis obeforeclauses because the translation of (18a) based upon (10) can be
converted into a formula that is intuitively the right translation for (18b).

(20) [Oft<nowOp'istrueatt OOt'[[t'<now 0q'istrueatt’'] - t <t']]
Ot <nowOp'istrueatt OOt'[-[t'<now q'istrueat t'] Ot <t']]
[conditional law]
Ot <nowOp'istrueatt OOt =[[t'<now Oq'istrueat t'] 0=t <t']]]
[de Morgan’s law]
[t <nowOp'istrueatt O-['[[t'<now q'istrueat t'] 0=t <t']]]
[law of quantifier negation]
[t <nowOp'istrueatt O-['[[t'<now q'istrueat t'] (t' < t]]
[conversion due to an obvious semantic relation between ‘<’sihd *

The fact that the above intuitively correct semantic equivalence is supported by a
logical equivalence shows that Anscombe’s analysis is on the right track.

This paraphrase also provides an answer to a conceptual puzzle associated
with Anscombe’s proposal: why is it thaeforemanages to convey a universal
quantifier meaning? The paraphrase given in (20) shows clearly that the meaning
of beforeq should be taken as the negatioraftér orwheng. Let us assume that
a past tense sentence of the fquiC g, where TC is a temporal connective
(before after or wher), is used when the hearer wants to know wheneaent
obtained in relation to g event, which was likely to occur within the reference
time. The focus of attention is whetheq @vent had already obtained (indicated
by after), was obtaining (indicated hwher), or had not (yet) obtained (indicated
by before when ap event occurred. In other words, the deictic center is the time
of thep event. On this analysibeforeis used to deny the existence of an earlier
g-event or a concurrerg event in relation to the main clause event. My claim
then is thabeforeindicates the “complement” of the possibilities suggested by
after orwhen Note that (21a) translates as (22a), according to the above
paraphrase, whereas (21b) translates as (22b). It is clear that (22a) is semantically
equivalent to (22b).

(21) a. John left before Mary got drunk.

b. It was not after Mary got drunk or when she got drunk that John left.
(22) a. Ot<nowOJohnleavesattO-[1'[t'<t OMary getsdrunk at t']]

b. [t <nowJohnleavesatt (- [1'[t'<t OOMary getsdrunk at t']

O-[Mary gets drunk at t]]

Additional evidence for a unified approachiteforeclauses comes from
Spanish (Antxon Olarrea, personal communication). Both factual and non-factual
beforeclauses are rendered as Spanish sentences in the subjunctive, rather than in
the indicative, and there is no overt morphological marker that distinguishes
between the two types before



(23) a. Juan muri6 antes de que (€l) viera/ *vio
John died before he sawyBj/saw |ND]
a sus nietos.
his-grandchildren
‘John died before he saw his grandchildren.’
b. Maria compré un Toyota
Mary bought a Toyota
antes de que subieran / *subieron los precios.
before went-upguBj / went-up [ND] the-prices
‘Mary bought a Toyota before the prices went up.’

Infinitival verb forms can be used when the subject ofifreclause is the
same as that of the main clause, but they do not distinguish between liatbual
and non-factuabefore either.

The examples that we have looked at suggest that Anscombe’s analysis
given in (10) is on the right track and applies to all attested examphefare
clauses. The distinct interpretations ldforeclauses can be accounted for in
terms of presuppositions. For example, if the main clause event is assumed to
prevent thebeforeclause event from taking place as in (1a) (= (15c¢)), it is natural
to infer that nobeforeclause event obtained. If the main clause is assumed to
enable thdeforeclause to be true as in (15b), then it is perceived to be a case of
factualbefore In Section 5, | will discuss in more detail how to incorporate such
presuppositions in my system.

3. Issues

The discussion up to here suggests that (10) is the one we need for the
truth conditions for sentences that involvbedoreclause, regardless of its type.
However, some supplementary tools are needed to account for additional readings
associated wittbeforeclauses. For example, (10) does not explain whgfare
clause cannot depict an episode that could not possibly have occurred.

(24) The Namibian boy died of starvation before he became the president of the
United States.

If it is in fact the case that the Namibian boy died of starvation, then (10) predicts
that (24) is true, and it does not explain why (24) sounds very odd. Intuitively, the
beforeclause must depict a situation that could have occurred around the time of
the main clause event, and (24) fails in this respect (partly) because the Namibian
boy would never have been able to become president of the United States because
only U.S.-born individuals can become president. Needless to say, we are not
talking about an absolute possibility here because the relevant clause in the
Constitution could be changed, but the point is that wherbéfiereclause is
extremely unlikely to be true, the entire sentence tends to be anomalous. This is
true of Japanese, too.

It is not enough for the event described byeforeclause to be a probable
event. Abeforeclause must describe something that was likely to obtain in the
near future relative to the main clause event. This point is established by examples
like (25).

(25) The five-year-old girl died before she saw her grandchildren.
Suppose thdter grandchildrerrefers to the girl’s biological grandchildren. Then

although the truth conditions given in (10) are satisfied and the girl could have
seen her grandchildren had the girl been alive, (25) still sounds very odd. The



reason seems to be that even if the girl had not died, it would have been some fifty
years later that she became a grandmother. Thus, although it would have been
likely that there would be a time at which theforeclause was true, such a time
would have been much later than the main clause event. Thus, (25) sounds very
strange as a result. The same point could be made with (24) as well.

This problem is closely related to the one suggested by the following
example:

(26) John went to sleep before he washed his face.

Suppose that John went to bed, had seven hours of sleep, got up, and washed his
face. In this situation, (10) predicts that (26) is true. However, (26) sounds odd, if
not completely unacceptable. Stump (1985) notices this problem and guarantees
the temporal proximity of the main clause event andbifereclause event by
positing a pragmatically defined temporal relation, but he only discusses factual
beforeexamples there. Since (10) does not guarantee that there is an actual event
described by thbeforeclause, it is technically impossible to specify the temporal
distance between the time of the matrix and the time di¢f@eclause when the
beforeclause is never true. Examples like (24) through (26) support the idea that a
beforeclause must describe an event that is very likely to occur around the time
of the matrix clause event. | will incorporate this important observation into my
proposal, keeping in mind the insight of Anscombe’s analysis.

Another problem with Anscombe’s original proposal is associated with
repeated occurrences of the same type of event. Anscombe herself is aware of this
problem. For example, in (27) her proposal given above as (10) works only if
there is nobeforeclause event earlier than the time at which the main clause is
true.

(27) John called Mary before he visited her.

However, this prediction does not match our intuitions. (27) could be true even if
John visited Mary many times in the past and on the first occasion he visited her
without calling her in advance. On this scenario, (10) predicts that (27) is never
true because there is no phone call event that precedes every visiting event.
Intuitively the source of the problem is clear. In general, a tensed sentence must
be evaluated with respect to a contextually salient interval, which is often referred
to as a reference time, following Reichenbach (1947). | revise (10) as in (28) by
incorporating this aspect of tense meaning.

(28) A sentence of the formbefore qwherep andq are sentences in the past
tense, is true iff the following condition holdst[t < now Ot O tg O
pistrueatt OOt'[[t'<now Ot' O tg Oq'istrueat t'] — t <t']] wherep'
andq’ are tenseless forms pfandq, respectivelyty is an indexical that
denotes a contextually salient interval.

This is a modification in the right direction. (28) guarantees that when we say that
a main clause event occurs at a time after which eaefigreclause event occurs,

we only pay attention to a restricted interval. In addition, non-factual cases show
that the occurrence oflaeforeclause event must be highly likely throughout the
reference time in question. Thus, we could incorporate this information into the
truth conditions along the following lines:



(29) p before gs true iff (X[t <now[t O tg O p'is true att O COt'[[t' < now [
t' OtgrO( is true att'] -t <t']] is true, wherdg denotes the contextually
salient past interval during which the occurrence gftgpe event is very
likely.

| believe this is essentially the right approach to the semantics of (both factual and
non-factual)beforeclauses. The requirement thiat receive as its value an
interval during which an occurrence gof-type event is likely should be
understood as a presupposition, rather than an assertion madefoyexlause.

To simplify the treatment of presuppositions, however, | will incorporate it into
the translation obbeforein the following account. Our next task is to make precise
the notion of “likely occurrences of some event.” Since this clearly involves
modal concepts, | will propose a modal-temporal analysisetidreclauses. The

idea represented in (29) can be restated in formal terms as in (30).

(30) A sentence of the formbefore qwherep andq are sentences in the past
tense, is true iw at the speech tims* with respect to some cont
iff there is a timet; <s* located within the reference timig at whichp’
is true inw and there is a timg that abutsg and in every world
w OlInr(<wy,t, >), there is a timé; [ tg such thaty is true inw at t5,
and every time, Uty at whichd' is true inwg is located aftet;. [N.B.
For some technical reasons to be made explicit later, the proper-subset
symbol 11" is used to indicate a non-initial subinterval in this paper. For
example,t; O t, indicates that, is a non-initial subinterval of, .
Definition: t; [I't, iff t; Ot, and there is a timesuch that O t, and
t<t.]

Inr is a function fromW x T into O (W) (i.e., the power set of the set of worlds)
and is introduced by Dowty (1979:148-150) to account for the semantics of the
progressive. Intuitively, for any world and any interval, Inr (<w,t>) is the set

of worlds which are exactly likev up to and including and in which the future
course of events after this time develops in ways most compatible with the past
course of events. (30) says that the main clause is true at a time within the
contextually determined reference titggandq' is very likely to occur withing.
Moreover,p’ occurs withintg before any occurrence qfwithin tg. This proposal

takes care of both factual and non-factuefloreclauses.

In the following discussion, | will employ a logical language in which
temporal terms appear as arguments of various predicates. | will show in (33) how
a sentence of the formbefore gtranslates intdL compositionally, with the help
of binary operatoDEFAULT as defined in (31) and temporal relation ‘abut’ as
defined in (32). InformallypeEFAULT(K)(t) reads “there is a time withirat which
k obtains by default.” | follow Dowty (1979) and usé& designate the type for
intervals. | will use the symbols*” to indicate the speech time in the following
translations.

(31) DEFAULT is an expression of type kk>,<i,t>> such that for any world
Wy, contextc, interval ty, and characteristic functidnof a set of times,
[DEFAULT],, . (K/(to) is true iff there is a timé, that abutdp such that in
every w JInr (< wy,t; >), there is some timell ty such thatk(t) = 1.

(32) For any interval$; andt,, t; abutst, iff t;t, is an interval and, <t,.
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(33) Syntax: p[beforeq]] (wherep andq are past tense sentences) is analyzed
asPAST [p'[beforeq’]] 10
Translation:
1. befored AQAPAt,[t, <t Ot, Oty OP(t,) ODEFAULT (Q)(tg) U
Oty[Q () ~ T <h]]
o O Mq (1)
p O At[p'(t)]
before QU AP At [ty <t Oty Utg UP;(tp) ODEFAULT (0')(tg) U
Ut[q' (t) - tr <ty]]
p before gU Atli,[t, <t Ot, Otg Op'(t,) ODEFAULT (Q')(tg) U
Ot[q' (t) - to <ty]]
PAST[p' [before d]] O [,[t, <s* [Ot, Otg Op'(tp) O
DEFAULT (0" )(tr) DDt (t) — to <ty]]

2 i

Here,p' andq' are temporal abstracts that denote the relevant sets of pitigs.
reads p' is true at’. As mentioned above, the clauseFAULT(K)(tR) is officially

a presupposition associated with dgforeclause. At this point, let us examine
whether my proposal predicts thatb&foreclause is a downward-entailing
context. Let us reconsider (34a—b) (presented earlier as (11b)) and see if (34a)
entails (34b).

(34) a. John left before Mary or Sue left.
b. John left before Mary left.

The two sentences given in (34a-b) translate as in (35a-b), respectively,
according to my proposal.

(35) a. [O,[t, <s* [Ot, Uty OJohn leavesat t, ODEFAULT (At[Mary or Sue
leaves at])(tg) U0y [Mary or Sue leavesatt; — t, <ty]]
b. [[t, <s* Ot, Otg OJohn leaves at t, IDEFAULT
(At[Mary leaves at t]) (tg) OOt [Mary leavesat t; — t, <t;]]

| assume that the same reference time is used for the evaluation of the two
sentences, which is a natural assumption. This is because the entailment relation
can only make sense when they are used in the same context, and, therefore, the
reference time is also the same interval. Moreover, this interval must be one
during which Sue’s leaving as well as Mary’s leaving are very likely. For
example, we can think of the time of a party where both Mary and Sue are
present. Thus, for (34a) and (34b) to be comparable, the same presupposition must
be shared by them. This means that the sub-formulas that invBRAJLT in

(35a—b) must be true before we can begin to compare the two sentences. On these
assumptions, we can say that my proposal preserves one of the virtues of
Anscombe’s analysis, namely thatb&foreclause is a downward-entailing
context.

4. Beforeand Adverbs of Quantification

Let us now turn to sentences that involve botheforeclause and an
adverb of quantification. For the sake of exposition, let us start with relatively
simple examples and try to account for them on the assumption Hedbra
clause is entailed by the entire sentence in which it is embedded. Partee
(1984:273) considers example (36a) and shows that its rendition given in (36b)
incorrectly predicts that John lights up a cigarette at all times before each phone
call. However, if we adopted (36¢) instead, we would also predict incorrectly that



one event of John’s lighting up a cigarette that precedes all of John’s phone calls
would be sufficient to make (36a) true.

(36) a. Before John makes a phone call, he always lights up a cigarette.
b. OtOt'[[t' <t OJohn makes aphone call at t] — John lightsup a
cigarette at']
c.  Ot[John makesaphonecal att — [1'[t'<t OJohn lightsup a
Cigaretteat t']]

The problem is avoided if we assume thlamtaysquantifies over a preselected set

of non-overlapping intervals. This is based upon our intuition that when we use
always we think of all the relevant situations that fit some description and are
disjoint from one another. | simply assume that in the case of temporal examples,
the domain of quantification for an adverb of quantification is a set of mutually
disjoint intervals. Let us usk to refer to the set of contextually determined
intervals for context and define it as in (37).

(37) For any context, the domain of quantification for an adverb of temporal
quantification is a set of intervalgsuch that for any, t'Ol,,t nt'=0

Following (37), (36a) is analyzed as follows:

(38) [OtOt"[t Ol Ot" Ot OJohn makesaphonecall at t” — [A'[t'<t”
Ot'otd Jo?m lightsup acigarette at t']]

Since the set of intervalg only contains non-overlapping intervals, and since for
each case the two relevant events must be located within the given time frame,
both of the problems presented above are corrected here.

However, the analysis given in (38) is not valid for non-fachedbre
clauses. Thus, we must modify it to accommodate them. The non-factual nature of
beforeclauses is preserved even when an adverb of quantification is superim-
posed on the structure. Consider the following example:

(39) John was unhappy and there were many times in his life that he had
thought about killing himself. But his wife always came to his rescue
before he jumped out of the window.

For the obvious reason, the situations that we must consider are those in which
John was suicidal, not those in which Jatwtually killed himself. (39) says that

for each such occasion, his wife’s coming to his rescue prevented him from
committing suicide. | believe that (40) accurately describes the truth conditions
for sentences of the foralways p, before.q

(40) always p, before wherep andq are past tense sentences) is truggiat
s* inciff {t|t<s* andt OI. andDEFAULT(q')(t) is true inwp} C{t
|t <s* such that 1. and there is a timg [ t such thap' is true at3
and everyt, Ot at W%ichq' is true is located afteg}

Now the question is how to arrive at (40) compositionally. Stump (1985) proposes
a theory in which an adverb of quantification takes as its two arguments the
translations of the adverbial clause and the main clause, which are temporal
abstracts. Consider (41) for example.

(41) John was always asleep when Mary called him.

11



(41) is symbolized as in (42).
(42) ALWAYS (At[Mary calls John af)(At[John is asleep &f)

Roughly speakingalways p, when ¢ true iff {t | ' is true at}{t' | p' is true at
t'}, abstracting away from the semantic contribution of the tense morphemes.
However, if the compositional analysis leéfore given in (33) is correct, (40)
cannot be derived in the same way. The reason is that the “nuclear scope” of
alwaysgiven above in the form of a set of intervals (i.eJf £ s* such that 1.
and there is a timg Ot such thap' is true attz and everyt, Ot at whichq' is
true is located afteg}) makes reference to the times at which lleéoreclause is
true (as well as to the times at which the main clause is true). Thus, we cannot
simply take the translation of theeforeclause and the translation of the main
clause and state the relation between these two sets.

One possible alternative is to look for the source of the domain of
guantification for quantificational adverbs elsewhere. This idea seems plausible
when we consider examples like the following:

(43) When | go to my office, | always drink coffee before | start doing
anything.

The truth conditions of (43) can be described as follows:

(44) {t[tOl; and | am in my office &} L{t |t I, and there is a timg O t at
which | drink coffee and every timg [t at which | do anything is
located aftert’}

According to this analysis, the set of times at whichathenrclause is true serves

as the domain of quantification (or “restrictor”) falvays and the set of times at
which the rest of the sentence (including bHedoreclause) is true serves as the
“nuclear scope! The problem with this proposal is that it requires the existence
of an overwhenclause, which is often missing.

Setting aside the problem of compositionality, we notice one interesting
prediction that (40) makes. Consider (43). (40) predicts that if the speaker goes to
his office ten times, it is acceptable for him to do something after drinking coffee
in seven of the ten visits and not to do anything after drinking coffee in the three
others. Although the judgments are subtle, this prediction is also borne out by an
example like (45), which is a quantified version of (17).

(45) Whenever John attended a party held at Bill's house, Bill drank a lot and
looked as if he was going to get drunk. Since John hates to deal with
drunkards, he always left before Bill got drunk.

(45) allows the possibility that in some cases Bill actually got drunk and in other
cases he did not. This is precisely what (40) predicts. My informant says that (45)
is only marginally acceptable on this interpretation, and this reading is more
readily available when the entire discourse is in the present tense. | do not have a
good explanation for this observation. The following Japanese sentence is
perfectly acceptable and leaves open whether or not Hanako got drunk on each
occasion:

(46) Taroo-wa itumo Hanako-ga you mae-ni kaet-ta.
Taro-TOP always HanakowOM get-drunkPRES before leaverAST
‘Taro always left before Hanako got drunk.’

12
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The following English sentences are better examples of non-comivefiaie
according to my informant:

(47) a. 1usedto goto my office every day. But when | got there, | always
fell asleep before | started doing anything.
b. | was often in the parts of the world that were politically unstable. |

always left the country before any riot occurred.

(47a) allows the possibility that | fell asleep in my office and ended up doing
nothing on some occasions. (47b) makes the same point. The sentence is true even
if in some situations no riot occurred after the speaker left the country. Thus, the
truth conditions given in (40) receive empirical support. This once again confirms
my claim that the interpretation b&foredue to Anscombe captures the assertion
made by anypeforeclause.

Turning tousually, we notice an interesting point with regard to (48a-b).

(48) a. The object of the game was to prevent the invaders from reaching the
player’s territory. Since John was a good player, he usually
succeeded in destroying the invaders before they reached his
territory.

b.  John often borrowed books from the university library. He usually
returned them before he was fined.

Intuitively, (48a) is true iff in most of the situations in which the invaders were
approaching his territory, he destroyed them, thereby preventing them from
reaching it. But in a small number of cases, he failed to destroy them, and they did
reach his territory. Thus, this default interpretation of (48a) shows thaetbee

clause describes factual events and non-factual events at the same time. What this
tells us conclusively is that Anscombe’s analysis is correct. By leaving open
whether thebeforeclause is true or not for each case, we can make the right
predictions about the truth conditions for (48a). (48b) makes the same point. Let
me provide the following truth conditions for sentences involwsgally and

before

(49) Usually p, before dgwherep andq are sentences in the past tense) is true
in wp ats* in c iff for most t; such that; <s*,t; Ol and
[DEFAULT(Q)]g (1) = 1, there is a timg, Ot; at W%ichp' is true and
every time; O t;at whichd' is true is located aftes.

On its default reading, (48a) pragmatically presupposes that destroying invaders
generally prevent them from reaching the player’s territory. In most cases, John
destroys the invaders, and this pragmatically entails that they do not reach John’s
territory. In the small number of cases where John fails to do so, we infer that the
invaders do reach John’s territory because this is the default outcome and,
moreover, the player is the only person who can prevent this consequence in a
game situation. This is predicted from the above truth conditions combined with
the assumed pragmatic presupposition.

In order to deal with quantificational examples in a natural way, | adopt
Rooth’s (1985) domain selection thedrd.Rooth discusses how adverbs of
guantification interact withwhenclauses. According to this theory, unlike
Stump’s (1985) theory, the restrictive clause dowaysdoes not come directly
from the content of the temporal adverbial clause suchbasomeclause. Rather
the relevant information is derived from the focus structure of the entire sentence.
Although the treatment dieforeclauses is more complicated thahenclauses,



Rooth’s proposal about adverbs of quantification can be extended
straightforwardly tdbefore cases. On the basis of (40), the truth conditions for
sentences that involvelseforeclause anélways(as an instance of an adverb of
guantification) are stated schematically as follows:

(50) always p before ¢ true inwg at the speech time* in c iff
[[ALWAYS (P )(At[t Ol Ot < s* DDEFAULT (g)(t) O Etz[t2 OtOp'et) O
Otl[a' (t3) Uty O t] - t <t3] = 1. For anyy, ko[IDq; t>,
HALWAYS]](kl)(kZ) =1 |ff {t ﬁ( (t) = 1} O{t ka(t) = 1}. (D, for any typea
is the set of all possible denotations of t@p@&LWAYS is a constant of
type <4 ,t>,<<,t>,t>>)

P, in (50) is a free variable for sets of times. Assuming that the main clause is
focused, the “domain of quantification” fatwaysin (50) is obtained from the
translation of the non-quantified sentence given in (33) via the following
computation (Rooth 1985:173):

(51) a. {A[tOl. Ot <s* ODEFAULT (Q')(t) O3,[t, Ot Or(ty) OO0 (t3)
Oty O t] - t, <tg]]]|r 0D, ¢~} (Wheres* denotes the speech time)
b DAt Ol Bt <% ODEFAULT (@ )(t) O L,[t, Ot Or(ty) O

DtS[[q (t3) Dt3 O t] - t2 < tS]]]lr DD<|,t>}

(51a) represents the p-set of any sentence of the fgprbefore ¢ where the
subscripted F indicates a focused constituent. In order to derive the set of times
that is appropriate for restricting the domain of quantificationalarays the

union operation on this p-set is required as described in (51b). I follow the
strategy adopted by Rooth to arrive at the result of this operation. If we posit a
constant of type kt> (C1 «t>) that denotes the set of all times, (52) denotes a
member of the family of sets given in (51a).

(52) Af[t0l Ot <s* ODEFAULT (q')(t) OO,[t, Ot g 4 45 (1)
DDt3[[CI (tz) Otz U t] - t, <t5]]]

Sincecs, <> (tp) is true for any value o, the denotation of (52) is the most
inclusive set and is equivalent to (51b). Moreover, (53a) is guaranteed to be true
for any value oft becausds[lt reads t3 is a non- “initial subinterval of and,
therefore, there is always some time earlier tgand is part of.’13 Thus, (52) is
semantlcally equivalent to (53b).

(53) a. [ty Otle s (t) DOGI[O (t3) Utz Ot] - 1, <t3]]
b.  At[t Ul Ot <'s* ODEFAULT(q)(t)]

Thus, the truth conditions for sentences of the falways p, before are given
as (54a), which is reduced to (54b) after removing the redundant materials in the
“nuclear scope” oalways

(54) a. ALWAYS (At[t Ol; Ot <s* ODEFAULT (" )(t))(At[t Ol Ot <s* [
DEFAULT (q')(t) UO[t, Ot O p'E (L)
OO0t (t) Ot O] — 15 <t5]]]
b. ALWAYS ()\t[t Ol Ot < s* DDEFAULT (a)ODAt[t Ol
(o[t Dt 0 p'E (tp) DU[[g' (t3) Utg U't] - 1 <t3]]])

(54b) says “every contextually defined past interval within wigfcbccurs as a
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default is a time within whiclp’ occurs before does.” This accords with the
native speaker’s intuitions about English sentences that inbefeeeclauses.

5. Distinct Readings oBefore-Clauses and Pragmatic Presuppositions

My general proposal about the semanticsbeforeis that a unified
account based upon Anscombe’s proposal is possible. This is similar to
Heinamaki's (1972, 1974) position. In order to defend this position, we must
assume that pragmatic presuppositions are responsible for a variety of
interpretations associated whkeforeclauses. At this point, let me make clear my
theoretical position with regard to presuppositions and look at some important
data from this perspective. | assume with Stalnaker (1972, 1974, 1978) that a
proposition is presupposed iff it is entailed by the “context set,” which is a set of
possible worldg4

First, beforerequires the reference time to be an interval during which a
beforeclause event is likely to obtain. As mentioned above, | take this to be a
presuppositional meaning generally associated matbre

Second, causal relations between main clause eventbedoicclause
events affect the interpretation béforeclauses. Let us reconsider (55a) (cited
earlier as (5)), which receives two distinct interpretations depending upon the
relation between thieeforeclause and the main clause.

(55) a. John pushed the button before the fire started.
b.  The button is pushedl A fire starts.
c. The button is pushedl A fire is prevented.

Assume that (55b) and (55c) are interpreted in terms of Lewis’s (1973) proposal
for counterfactual conditionals. Suppose that (55a) is uttered in two different
contexts. In context;, (55b) is part of the common ground, whereas in comgext

(55c) is part of the common ground. In both contexts, the reference time must be
an interval during which the fire is likely to start. In contextthe hearer infers

from (55a) that the fire actually started. On the other hand, in contektis
assumed that the fire was prevented due to the presupposition given in (55c¢). This
explains the different inferences in the two cases. This account extends
straightforwardly to quantificational examples. For example, (56) allows the same
type of ambiguity.

(56) John always pushed the button before the fire started.

Note that (55) is not vague in the way that (47a—b) are. Once the context is fixed,
the interpretation is either that the fire started on all occasions or that the fire was
prevented on all occasions. This is exactly what my system predicts.

What if there is no causal connection between the two clauses in question?
Because of the way the semanticsbeforeclauses is defined (see (54)), it is
expected that there iskeeforeclause event within the reference time. However,
there is no guarantee that this would happen because it is always possible that an
independent event not described by the main clause prevents the occurrence of a
beforeclause event. This reasoning leads to the right interpretation of (57), cited
earlier as (15e).

(57) |left the country before anything happened.
Assume that the speaker was just a powerless foreigner and had no influence on

whatever was about to take place. Thus, his leaving did not directly cause any
important events there. Pragmatic presuppositions hence do not provide
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information as to whether anything happened after the speaker left, leaving the
impression that the truth value of theforeclause is undetermined.

Other pragmatic presuppositions influence the ways in whafbre
clauses are interpreted. For example, in (58) befereclause is clearly part of
the common ground.

(58) John did help Mary in the end. But he made it clear that he was doing her
a big favor before he did so.

Similarly, it is possible that the negation of theforeclause is part of the
common ground as in (59).

(59) John did not commit suicide. His wife came to his rescue before he
jumped out of the window.

The truth ofJohn did not commit suicide compatible with the truth conditions
of the second sentence in (59), and this is responsible for the impression that the
negation of thdeforeclause is entailed by the entire sentence.

Finally, let me make a brief remark on preposedoreclauses. Knud
Lambrecht (personal communication) points out that prepostxeclauses are
always factual. Unlike (55), (60) is not ambiguous.

(60) Before the fire started, John pushed the button.

In Japanesanaeni-clauses are always preposed, but topicalineéni-clauses
behave like preposdmkforeclauses in English in that they are necessarily factual.
Note that (61) is anomalous (cf. (74%)16

(61) # Taroo-wa Mago-no kao-o miru mae-ni-wa sin-da.
Taro-TOP grandchildrenseN faceACC seePRES beforeTOP die-PAST
[Intended] ‘Taro died before he saw his grandchildren.’

As far as | can see, the status of (61) is very similar to that of English sentence
(62), which involves a preposé@foreclause.

(62) # Before John saw his grandchildren, he died.

| contend that the above facts are accounted for if we assume that preposed
beforeclauses in English and topicalizedaeni-clauses in Japanese are
presupposed. This is no explanation, but it is a plausible assumption because
topicalized constituents are often claimed to convey “old information” (e.g., Kuno
1973), which is clearly related to the notion of pragmatic presupposition. The
similarity between (61) and (62) is striking enough for us to assume that
preposing abeforeclause and topicalizing emaeni-clause have the same
semantic effect. Thus, | argue that preposedoreclauses in English and
topicalized maeni-clauses in Japanese carry with them an existential
presupposition.

(63) Existential Presupposition of Preposadore
before g, plor g-mae-ni-wa, pn Japanese) presupposaft Uty g’ (t)]

Since a sentence of the folmefore gasserts that nbeforeclause event obtains
before the main clause event, we can conclude thataeclause event obtains
after the main clause event.



6. Concluding Remarks

In this paper, | have discussed the interaction between non-faetioa
and adverbs of quantification. My analysisbafforeis based upon Anscombe’s
(1964) and is supplemented by some auxiliary proposals. First, a modal-temporal
analysis of the pragmatic presupposition associated lvatbre specifies the
relevant interval within which the occurrence of a main clause event is likely.
Second, the interaction betweseforeand adverbs of quantification is explained
in terms of Rooth’s domain selection theory. Third, the distinct interpretations
associated with factual and non-factbaforeclauses are attributed to pragmatic
presuppositions. Our next task will be to provide a formal treatment of discourse
presuppositions and their interactions with various interpretatiorzefufre
clauses, but this would require another paper.

Endnotes

* | thank Sharon Hargus, Heles Contreras, Craige Roberts, Henriétte de Swart,
Bill Ladusaw, Michael Johnston, Giulia Centineo, Chris Kennedy, Arnim von
Stechow, Greg Carlson, David Dowty, Lee Baker, Ray Jackendoff, Friederike
Moltmann, Knud Lambrecht, Margaret Campos, Ikumi Imani, Heles Contreras,
Antxon Olarrea, and participants of SALT5 for discussions, suggestions,
examples, native intuitions, etc. regarding the material presented here. | apologize
for those who are inadvertently omitted. | alone am responsible for any errors.
1 Heinamaéki (1974) uses the term “non-committal” for this type of reading,
whereas Sanchez-Valencia et al. (1994) employ the term “non-veridical.”
2 Strictly speaking, the temporal locations of the events in (3) must be constrained
by contextually supplied reference times. This point will be discussed in Section
3. See Ogihara (in press) for details.
3 Ogihara (1994) presents a sequence-of-tense analysis of tense morphemes in
Japanese and English temporal adverbial clauses, assuming that they are factual
clauses.
4 Anscombe (1964:10-11) herself makes a negative remark on this proposal,
which involves quantification over times. However, since the basic idea originates
in Anscombe’s work, | will refer to it as Anscombe’s proposal in the rest of the
aper.
This account tacitly assumes that stative sentences have the so-called subinterval
groperty (Bennett and Partee 1972, Dowty 1979).
| will discuss the problem associated with repeated occurrentefaréclause
events in Section 3.
7 1f we adopt the truth conditions given in (10), then a question immediately arises
as to how the observed difference between factual and non-factual cases should be
accounted for. This topic will be discussed in sections 3 through 5.
8 See Sanchez Valencia et al. (1994) for the relation between veridicality and
downward-entailingness.
9 uti literally means ‘inside’ or ‘within’.
10 This is based upon a sequence-of-tense analysis of tense morphemes in
embedded structures. In this particular case, the past tense morpheme in the
beforeclause is analyzed as semantically empty. See Ogihara (in press).
111 use this term only for expository purposes. It is due to Heim (1982).
12 Johnston (1994) criticizes Rooth’s theory of focus regarding temporal adverbial
clauses. | acquired a copy of this work when | was completing this paper and
hence cannot respond to it in this paper because of time constraints.
13 See example (30).
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14 The context set can be derived by the following operatitip |p is a
proposition that is taken for granted by the participants of the conversaiian}.
?resupposed in contextiff p is true in every world in the context set.

5 | thank Ikumi Imani (personal communication) for calling my attention to
topicalizedmaeni (‘before’)-clauses in Japanese.
16 Note that (i) is perfectly acceptable.

0] Taroo-wa Kyoto-ni  kuru mae(-ni)-wa Tokyo-ni sundei-ta.
Taro-TOP Kyoto-DAT comePRES beforeTOP TOKYO-at live-PAST
‘Taro lived in Tokyo before he came to Kyoto.’
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