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— Explore some cross-linguistic data to get an idea of thgaaf variability in the interpretation of
expressions of temporal precedence
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1 'Before’

Topics of this talk:
— The interpretation ofbefore BJ'in [A [before B]J', where'B'is a clause.

— Themodaldimension of the meaning A beforeB' its relation to the counterfactudf had been
-A, would have beeB'

Not in this talk:
— 'Before'as a preposition with a DP complement.

— The fine details of itdemporalsemantics. See Beaver and Condoravdi (2003) and references
therein.

1.1 Entailments of 'before'- and ‘after' -sentences

The clausal complement ddefore’is not entailed by the whole sentence. In contrast, the cemght
of ‘after'is entailed. The matrix clause is always entailed:

(1) a. 'AbeforeB'= B ‘A beforeB' = A
b. 'BafterA'= B B afterA'= A

'A before B' entails A but not B!

(2) |left the party before | got sick. (3) Mozart died before he finished the Requiem.
a. =l left the party. a. >Mozart died.
b. =1 got sick. b. =»Mozart finished the Requiem.

'B after A’ entails both Aand B

(4) 1got sick after | left the party. (5) Mozart finished the Requiem after he died.
a. =l got sick. a. >Mozart finished the Requiem.
b. =1 left the party. b. =Mozart died.

Asymmetry betweerbefore: and ‘after-sentencesA beforeB’ does not entaiB afterA’, whereasB
afterA' entails'A beforeB'2

(6) a. 'AbeforeB'= B afterA’
b. B afterA'= ‘A beforeB'

'A before B' does not entail'B after A’

(7) |left the party before | got sick. (8) Mozart died before he finished the Requiem.
= | got sick after | left the party. = Mozart finished the Requiem after he died.

'B after A' entails 'A before B’

(9) Igotsick after | left the party. (10) Mozart finished the Requiem after he died.
= | left the party before | got sick. = Mozart died before he finished the Requiem.

What is entailed is of course not merely the truth of the matiduse, but its truth at a time whose location is restritied
the temporal clause. | leave that implicit.

°The diference in veridicality is one of several well-documenteyivasetries betweerbefore'and ‘after’ (Anscombe,
1964; Heinamaki, 1972, 1974; Valencia et al., 1992; Ogih2995, among others). Beaver and Condoravdi (2003) dhgtie
while these asymmetries hold between sentences involafgre'and ‘after; the two lexical items themselves are nevertheless
conversesn a rather strict sense.
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O The truth ofB (jointly with A) is not necessary for the truth & beforeB'.
BUT nor is the falsehood dB (jointly with the truth of A) sufficient for the truth ofA beforeB’, even

when the temporal relationship is right:

(11) A, -B = 'A beforeB’

The following are adapted from Beaver and Condoravdi (2003)

(12) David never won a gold metal at anything, but he oncetatdbketchup.
= David ate lots of ketchup before he won all the gold medalsén3ydney Olympics.
= Squares had four sides long before David won all the gold lmédaéhe Sydney Olympics.

[0 Under what circumstances s beforeB' true whenB is false? \

1.2 (Non-)veridical uses ofbefore’ and their modal implications

‘A beforeB' has three possible interpretatidriepending on theontext veridical, non-committal and

counterfactual

Veridical: B is implied to be true.
‘A before B'has no relevant modal implications.

(13) The police evacuated the airport before the bomb explod
~» The bomb exploded.
Non-committal: B is neither implied to be true nor implied to be false.
0 Bmay be false, but if it is, it was at leastasonably probablé

(14) Having seen several suspicious pieces of luggage, thiethe airport before any of them
exploded.
~» An explosion seemed likely and may or may not have occurred.
Counterfactual: B is implied to be false.
O Bwas reasonably probable.
(15) The police defused the bomb before it exploded. And @ dbimg too, because they saved

the lives of a trainful of commuters.
~» There was no explosion.

0 The modal implications we are interested in are most clealervable in contexts which give

rise to the “counterfactual” reading tfefore!

3See also Heinamaki (1972); Ogihara (1995); Beaver andl@adi (2003). Beaver and Condoravdi show that this cantex
dependence can be accounted for with a uniform analysiefdre that does not postulate an ambiguity, hence it is misleading

to treat the three interpretations affeiientreadingsof ‘before!
4The term “reasonably probable” was first used by Beaver amti@avdi (2003).
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Analysis of non-veridical readings

In the analysis of Beaver and Condoravdi (2003), the timérimrted by the temporal clause is specified
in terms of anearliest operator applied to the denotation of the temporal clausdneVéarliestis
undefined at the world/ of evaluation, it is relativized to a set of alternative vast

Tracew back to the reference tintg of ‘A’ (when'not A'was still possible)

Look at those courses of events that we@sonably probablatw, ta

Check whethelB' is consistent with those courses of events

If consistent, therarliestis defined atv

(as the earliest occurrence @' among the courses of events that were reasonably probable
atw, ta)

(Non-)veridical implications as contextual entailments

O

O

The definedness efarliestis not a pragmatic presupposition, but checked point-wisdl worlds

in the context set; those wheearliestis undefined are discarded.

‘beforeafter-clauses can be informative.

Letrphe(w, t) designate the reasonably probable (given the contextisainaptions irc) among
world w's historical alternatives at timie

In order for'A before B'sentence to be felicitous in contextit has to lead to a consistent update.
The update will be consistent only if

- there is somev € ¢ such that theéB' is true inw, OR
- there is somev € ¢ such tharphc(w, t) is compatible withB'

veridical and non-veridical readings arentextual entailmengs.e., entailments of particular types
of contexts when updated with'leeforgafter' sentence.

Most important for our purposes:

“For the counterfactual reading, the input context hasnaikethat A's occurrence makes B’s
later occurrence impossible and that prior to A's occureetiere was a process that made |B’s
occurrence at least reasonably probable.” (Beaver & Cawdio2003:51)

— Facts at times later than the reference tim&obére given up in the process of “rerunning history.”

— Anintuitively plausible and often observed parallelisnks the truth of “counterfactual’A

Questions:

— What does “reasonably probable” mean?
— What is the relationship between (16a) and (16b)?
— Are posterior facts (later than the reference timé&yignored in both?

before B'with that of the corresponding counterfactual conditioffahad not been A, would
have been B’

(16) a. The police defused the bomb before it exploded.
b. If the police had not defused the bomb, it would have exgitiod
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2 Counterfactual conditionals

A first hypothesis based on the preceding section:

— CounterfactualA before B'and the counterfactual conditionabt-A o—B' go hand in hand.
l.e., whatever makes one true (false) also makes the othe(false).
— Likelihood at the relevant past time is crucially invohiedooth.

2.1 'Before'-sentences and counterfactuals

Problem for the first hypothesis: While ‘A beforeB' on its counterfactual reading implies thzt
wagis likely, counterfactual conditionaldo notgenerally imply this.

(17) ‘A beforeB’'~» 'If had been-A, would have beeB'

(18) 'If had beer-A, would have beeB' - ‘A beforeB'

Scenario 1

You are on the bus from Kyoto to Tokyo. You gdt at Nagoya; the bus travels on. The next day you
hear that the bus had an accident and everyone on board weeigr killed. Consider now the
following sentences:

(19) If I hadn't gotten @& the bus, | would have been injured. [true]
(20) | got af the bus before I got injured. [false]
— Intuitively, (20) is false because the accidests not foreseeablat the time | got & —i.e., likeli-

hood.
— But (19) is true even though the accident was unlikely!

Main difference: The truth of the counterfactual depends on “pastetdievelopments (i.e., ones after
the reference time o' whereas thebefore‘sentence does not.

2.2 Posterior counterfactuals and prior indicatives

The diference between counterfactuals dbefore-sentences is reminiscent of their relation to their
indicative counterparts. Counterfactuals are not gelyaaasociated with likelihood, whereas indicatives
are.

Pro equivalence

(21a) is false (unlikelyhowbecause (21b)asfalse (unlikely)then
(21) a. If Oswald had not killed Kennedy, someone else woalgh [now]
b. If Oswald does not kill Kennedy, someone else will. [Nov 22, 1963]

Examples like (21a,b) have led many authors to the beliesfectbunterfactuals are basically past-tense
indicatives.
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Contra equivalence

In the above scenario, (22a) is true, but (22b) is false.

(22) a. If I hadn't gotten fi the bus, | would have been injured. [is true now]
b. Ifl get of the bus, | will get injured. [was false then]
Scenario 2

| was on my way to the airport this morning when my car broke mioulow | am back home, upset
because | believe:

(23) If I had not missed my plane, | would be on my way to Van@uow.

The next morning, however, it turns out that the plane crdsimel everyone on board was killed. So |
was lucky, for

(24) If I had not missed my plane, | would be dead now.

Q: But maybe what matters is that the plane crash was likelyfrom the speaker’s subjective per-
spective, but somehow “objectively,” i.e., with respecftdots that held at the time unbeknownst
to the speaker?

A: Not likely. Very similar dfects are observed with posterior facts that happen purethagce, and
thereforecannothave been predictable. Here’s another example from thegaiphical literature
on the counterfactuals:

Scenario 3
Time 1: A fair coin is about to be tossed, and you are asked teraaet. Since the coin is fair, (25) is
false®

(25) Ifl bet on tails, | will lose. [was false then]
Time 2: You bet on heads. The coin is tossed and comes up headlsvin. Now (26) is true:
(26) If I had bet on tails, | would have lost. [is true now]

The counterfactual (26) is now true. But there was no eatieg at which the indicative (25) was true.

0 Examples like these suggest that thefore‘sentence is more closely related to the past indicgtive
than to the present counterfactual.

e ‘A beforeB":
B was predictabldikely at the time ofA;
'If not-A thenB' was true at the time.

¢ 'If had been no#A, would have beeB"
B may have been very unlikely at the time Auf
Does not imply thatif not-A thenB' was true at the time.

5This scenario is due to Dorothy Edgington (p.c.; also Edgin@003)
5This example was attributed to Sidney Morgenbesser by $1&&8) and was also discussed by Bennett (1984, 2003);
Edgington (1995); Barker (1998); Kaufmann (2005) and ather
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2.3 Consequences for the analysis of counterfactuals: Haly on to the facts
Naive strategy

To evaluate a counterfactu#fl had beerA, would have beeB', where'A' is false and the reference time
of 'A’ precedes that dB"’

Hypothetically “rerun history” from a past time at whiéh' was still a “live possibility”

Restrict this hypothetical exploration to those courdessents in which’/A’' does occur.

The counterfactual is truéiall of those courses of events lead'B.

Modify the preceding clause if some weaker notion of neétesscalled for (e.g., Kratzer's “hu-
man necessity” relative to an ordering source).

O Facts attimes later than the reference tim&odare given up in the process of “rerunning history.
But that's what we said above fdvefore! Something else is called for to account for th&el-
ences.

Proper strategy

Make reference to a relation ofusal (in)dependencéiold on to facts that are causally independent of
the antecedent.

— Bus exampleWhether the accident occurs does not causally depend onesgmre or absence
on the bus.
O The accident was unlikely, but it did occur. This fact is hetshstant.
— Coin exampleWhether the coin lands heads or tails does not causally depethe bet.
O The coin’s coming up heads was not predictable, but it didiocEhis fact is held constant.

Counterfactuals vs. ‘before’:

— Posterior facts that are causally independenfAbfire held constant in the interpretation of the
counterfactualif had been-A, would have beeB'.
— Such posterior facts are given up in the interpretatioi\ dfefore B!

3 'Before' again

A second hypothesisn contrast to the findings on counterfactuals:

— What matters for the question whethi&t happened “befor8” or not is whetherB' was likely a
the time.

— ignore everything that came aftéy’;

— considerll and onlythe facts of the world at the reference time/Af.

But this is still not enough: Certain facts about the statthefworld at the reference time &' must be
given up as well.

"Variants of this idea have informed many approaches in gbjiby and linguistics (Downing, 1959; Adams, 1975; Ellis,
1978; Thomason and Gupta, 1981; Tedeschi, 1981; Dudma#; S&wson, 1986; Bennett, 1988; Mellor, 1993; Edgington,
1995; Dahl, 1997, among others).
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3.1 Likelihood and 'before’

Problem for the second hypothesisCounterfactualA before B'does not always imply thaB' is (was)
probable at the time in question.

In (27) the use obeforeis felicitous even though the meteor was unlikely to reaehgiround.

(27) a. [As meteors usually doAs scientists expected,]
the meteor burned up before it hit the ground.
b. If the meteor had not burned up, it would have hit the ground

— The context given in (27) explicitly denies that the meteas likely to hit the ground. Still, there
is no problem with (27a).

— Notice that the counterfactual (27b) is true as well. Thi®i a somewhat fierent reason, though
(see below).

Likewise, (28a) is felicitous even though Bill's books werever likely to become overdue.

(28) a. [As he always doe&as people around here always do,]
Bill returned his books to the library before they becamerdue.
b. If Bill hadn't returned his books to the library, they wdliave become overdue.

A still better strategy for interpreting 'before’-sentences
e Causally independent facts are not just “given up” in thenprtetation ofbefore‘sentences

— Giving up facts means “opening up” the question of whethes¢ facts were likely to hold.
— The answer may well beffamative.
— That's not what we want in cases like (27a), (28a).

¢ Rather, the very question of whether they occur or ndissegarded

— Intuitively, focus on a part of the world: the process tisatas (at the relevant time) bound
to bring about the truth of thibefore‘clause.
— Don't even think about things external to that process.

A potential objection

Q: But the counterfactuals in (27b) and (28b) are also trustdd’'t that (somehow) explain the truth
of the '‘before‘sentences?

A: — The counterfactuals are true because their antecedemtsausally (though not logically)
inconsistent with the events that interfered with the taftB (the friction in the atmosphere;
the books’ becoming overdue).

— Conditional antecedents “win” over unmentioned confligtiacts (see Hiddleston, 2005, for
a theory which takes this into account)
— In 'before-sentences, on the other hand, we want to know whether theerefe time oA
was “beforeB,” regardless of whah is.
— In a fully compositional account, the interpretationtmfforeB' should not even have access
to A.
O Our interpretation ofbeforeB' cannot make reference to (the negationAf)



Stefan Kaufmann, Northwestern University —9—  Modal intetation of temporal expressions

4 Outline of a formal analysis

Goals of this section:

— Start with an @-the-shelf semantic framework for the interpretation ofimrfactuals (in o
case, Kratzer's (1981) premise semantics)

— Add a prinicipled (and alsoffsthe-shelf) way to deal with (many) counterfactual coruditils

— Against this background, propose a principled way to dethl Wefore-clauses which highligh
the contrast.

4.1 Premise semantics, similarity, and human necessity

Main points (accepted here largely without argument):

— Counterfactuals antbefore-sentences alike call for a modal interpretation in termsvbat's
likely, necessary, etc.

— The standard interpretation of necessity as trutdla-worlds is too strong for our purposes.
For instance, ifB' was likely but did not happen, its likelihood cannot haverbéwith at all
possible courses of events. Similar arguments abound falitonals.

— “Human necessity” is a weaker notion of (roughly speakinggh at all “relevant” worlds, e.g., all
worlds following the “normal” course of events.

0 Goal: Encode the flierence between counterfactuals dbédfore-clauses in terms of ffierent
conditions on the “relevant” worlds to consider.

Some formal background

Let us adopt the formal tool of aordering sourceimposing a relation ofelative likelihoodon the
possible worlds (or states offairs). For details, see Kratzer (1981).

— A propositionis a set of possible worlds.

— A modal basés a functionf from worlds to sets of propositions. For concretenessf (@) be
the set of those propositions that are contextually takegrfanted. Their intersection,) f(w), is
the set of those worlds which, are compatible with evergttiirat is taken for granted.

— An ordering sourceis a functiono from worlds to sets of propositions. Intuitively, in our eas
o(w) is the set of those propositions that are “normally” truer(mre likely to be true than not)
given the facts av.

— At each worldw of evaluation,o(w) induces a relation aklative likelihoodbetween worlds:

(29) U<om)V & {plpeow)Avep}C{plpeow)Auc p}

— This dfers a new notion of “human” necessity that is weaker thanpgfimecessity. Simplifying,
p is a human necessity at relative tof andg iff those worlds in the modal base that are most
likely underg(w) are p-worlds.

(30) vue () fw)Ave () FWIV <ow uAVze () fW)z<ow v — z€ pl]
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4.2 Counterfactuals

Main idea:

— In the evaluation oflf had been-A, would have beeB' at worldw, the “relevant” worlds ar
those which satisfy two conditions:

- Alis true at them; and
- they are at least as similar voas any otheA-worlds.

— Roughly: The counterfactual is truewatff among allA-worlds, those that are most similar
areC-worlds (Stalnaker, 1968; Lewis, 1978).

— f(w) =0 for all w. Thus f(w) = W, the set of all worlds.
— Since the relevant ranking is basedretative similarity to w o(w) contains propositions that are
true atw.
Q: Which true propositions?

How similarity is determined

Much recent work in philosophy, psychology and artificidakligence has explored the role cdusal
(in)dependenciem the interpretation of counterfactuals (Spirtes et &93; Pearl, 2000; Hiddleston,
2005; Schulz, 2007, among many others)

(31) [l bet on heads, the coin came up heads, | won]
If I had bet on tails, | would have lost.

— True if the speaker’s bet has no (causal) influence on tleomé of the toss.
— False if it does (e.g., if a fierent fair coin is used depending on the bet).

(32) [l got off the bus, the bus had an accident, | was uninjured]
If I hadn’t gotten df the bus, | would have been injured.

— True if the speaker’s presence or absence on the bus hasusalcinfluence on the accident.
— False if it does.

O If arelation ofcausal dependender causal influence) is given as basic, then the interpoetaff
counterfactuals can be explained in terms of it.

Lots of people nowadays think that this is a more fruitful my@eh than Lewis'’s attempt to go the other
way and reduce causality to counterfactual (in)dependence

8The above presupposes that there is a set of most sifsilerlds. In fact, neither Stalnaker nor Lewis make exadibtt
assumption. Stalnakerf the most similarA-world (tow) is aC-world. Lewis: iff any sequence o&-worlds whose similarity
to w grows monotonically, ends in a sequence&efvorlds.
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Some formal background

— Causal dependence is a relation betwemables(in the statistical sense).

The relation is transitive and asymmetric (often given dsexted acyclic graph

In our framework, a “variable” is partition of the set of all worlds (like a question denotation).
For simplicity, assume that these variables are binagy, ies-no questions): Each corresponds to
a proposition and its negation.

At each world, all relevant variables take some value oeroth

(33) LetX, be the cell in partitiorX that contains worlav.

— Impose the following constraint on ordering sources famterfactuals:

(34) ForallX,Y such thatX — Y (i.e., X causally influence¥), and allw, oc¢(w) contains only
Yw N Xy (Not Yyy).

Intuitively, the partitionY does not really play a role in the intepretation; only itsrrefnent byX
does.

Upshot:

— Suppose, Y are both true atv.
— Without causal dependence: Among the worlds at whidh false, those at whiclf is true ar
more similar tow than those at wicly is false.
— With causal dependeneé— Y: Among the worlds at whiclX is false,Y does not count towar
similarity tow.
O We derive the following asymmetry:

(35) a. IfY were false X would (still) be true.
b. If X were false)Y might not be true.

Back to our examples

(36) If | had stayed on the bus, | would have been injured.

— Suppose my presence or absence on the bus had no causad) lmeewhether there would be an
accident.
O Atworldsw at which the accident happeneaify) contains the proposition that the accident hap-
pened.
This proposition is consistent with the antecedent of (B6ice (36) is true.
— Suppose my whereabouts did have an influence on the accident
O At worldsw at which the accident happenetfyv) does not contain the proposition that the acci-
dent happened, but only the proposition that | gbtamd the accident happened.
This proposition is not consistent with the antecedent 6§,(Bence (36) is false.
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4.3 'Before'-clauses

(37) If I had stayed on the bus, | would have been injured.

(38) The meteor burned up before it hit the ground.

Main idea:

— What mattered for counterfactuals vwasnilarity to w.
Since the accident happened, accident-worlds are moig than others.
— What matters fotbefore‘clauses is not similarity.
— Noris it (overall) likelihood, however!
(38) may be true even if the meteor never had a chance to hirthand.
O - Not only do we not hold on to the fact that the meteor burned up;
- We even disregard the question of whether it would burn upoor

Implementation

— Assume again that we are given information on causal intpee.

— Consider some relevant fact, such as the fact that the megsdfalling (along a certain trajectory,
with a certain velocity) at time

— Worlds at which it burns up in the atmosphere rau@re likelythan worlds at which it doesn't.
— This follows from a “stereotypical” ordering source of tisual kind:

(39) ForallX,Y such thatX - Y, and allw, o/(w) containsY,, or its negation, whichever is
more “normal” atw.

— BUT the atmosphere presents an external interventioneomtiteor’s fall.
— Impose the following constraint on ordering sourcesherore!

(40) ForallX,Y such thatX - Y, and allw, op(w) contains neithe¥,, nor its negation.

4.4 Conclusions onbefore' and counterfactuals

— Causal (in)dependence is at work in bétbfore’and counterfactuals.
— Given a set of relevant variables, the two are interprea#uer diferently: Hold independent fa
constant for counterfactuals, give them up twfore!
— But the set of relevant variables is generally small (akelyi subject to contextual and genejal
cognitive factors), and variables that are not includedgnmered.
O This idea, as well as its implementation in terms of disrdijgy partitions, sounds a lot li
awarenessthough we should probably prefer to calbitention(Franke and de Jager, 2008).
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5 Some Japanese facts

Two expressions corresponding (roughly)AdbeforeB':

(41)a. Bmaeni ]A [lit. ‘before B, A’
beforetoc
b. [B-nai uti-ni 1A [lit. ‘'while not yet B, A’

notwithin-Loc

5.1 'Mae' and counterfactuals

Recall that in Scenario 1, the accident is not foreseeablarn(y sense) at the time the speaker géts o
the bus.

Veridical use®
(42) [Boku-wa]ziko-ga {okorumae-ni  / okora-naiuti-ni } basu-o orita
I-Top accidentsusy occurbeforeroc occurnes within-Loc busacc exit-past

| got off the bus before there was an accident.

Non-veridical use

(Notice that in the given context, the reading is countéuialc)

(43) a. [Ziko-de] kega suru mae-ni  basu-o orita [true]
accidentzaus get injuredbeforeroc busacc exit-past
b. [Ziko-de] kega si-nai  uti-ni basu-o orita [false]

accidentzaus get injuredsec within-Loc busacc exit-past

‘B mae-niA’in (43a)

— does not imply that the accident was likely at the timé\of
— thus diters from EnglishA beforeB' (cf. 20 below)
— patterns with the counterfactual (44a) betw

‘B-nai uti niA'in (43b)

— requires that the accident was likely at the timé\of
— thus similar to EnglistA beforeB’ (cf. 20 below)
— patterns with the (past) indicative (44b) below

9The felicity of (42) is unexpected under Ogihara’s (199%atty, which wrongly attributes the likelihood implicatuie
the veridical use as well (see also Beaver and Condoravdg)20

1%Recall that the relevant reading of the English example i@63lled “counterfactual.” In light of the fferences observed
here, this label should be taken with caution.
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Recall the English examples

(19) If I hadn't gotten & the bus, | would have been injured. [true]
(20) | got df the bus before | got injured [in the accident] [false]
(44) a. Basu-oori-tei-nakat-tara  kega si-tei-ta [is true now]

busacc get df-PERF-NEG-COND géet injuredpERF-pPAST
If | hadn’t gotten df the bus, | would have been injured.

b. Basu-oori-nakere-ba kega suru [was false then]
busacc get af-NeG-conp get injured
If | don’t get off the bus, | will get injured.

5.2 'Mae' and 'before’

On the other hand, as in the case whbfore, (45) is true even if the meteor never had a chance to hit a
ground.

(45) Insei-wa otiru  mae-ni  kieta
meteorrop fall-nest beforeroc burn upest

The meteor burned up before it fell down.

— The first observation suggests that unlike with Englisifore, and similarly to counterfactuals,
the interpretation of Japane$eae‘sentences does take posterior facts into account.

— Its behavior in cases like (45), on the other hand, suggiestst is similar to'before'in calling for
the dismissal of causally independent facts, even onedwérie responsible for the falsehood of
the temporal clause.

5.3 Tentative conclusions on Japanese

How can we make sense of this?

Two contravening tendencies:

— Given a set of relevant variables, interpreae‘sentences like counterfactuals (and unibefore-
sentences) by holding on to causally independent facts.
— However, the set of relevant variables is not fixed by theasgits. Rather, it is determined §y
contextual and general cognitive factors, but generatlyerasmaill.
O Pay attention to a small part of the world and interpneae’like a counterfactual relative to thjt
small part.
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