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Abstract We suggest that data from American Sign Language (ASL) provide overt
evidence for Partee’s and Stone’s claim that natural language has anaphoric construc-
tions in the temporal and modal domains (Partee 1973; Stone 1997). We provide four
arguments. (i) Like nominal and locative expressions, temporal and modal construc-
tions can establish loci that can then be indexed by later pronouns. (ii) As is the case
in the nominal and locative domains, anaphoric constructions can involve singular,
dual, trial, and plural pronouns. (iii) When the antecedent is existential, patterns of
inference obtain which are characteristic of E-type anaphora. (iv) Finally, temporal
and modal anaphora give rise to patterns of ‘locative shift’ which are also found with
geographical locations. The last observation suggests that temporal and modal refer-
ence is particularly similar to locative reference.

Keywords Sign language · Semantics · Anaphora · Temporal anaphora · Modal
anaphora

1 Introduction

1.1 Theoretical goals

In the tradition of modal and tense logic, it was thought that expressions are only
implicitly evaluated with respect to times and possible worlds: variables could denote
individuals, but not times or worlds. By contrast, several researchers have argued after
Partee (1973) and Stone (1997) that natural language has time- and world-denoting
variables—albeit ones that are usually invisible. We provide overt evidence for this
conclusion: in American Sign Language (ASL), a single anaphoric expression has
nominal, temporal, and modal uses—as well as locative uses. Most of the analysis
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could be developed using times and possible worlds, or situations/events—although
a situation/event-theoretic analysis might ultimately prove preferable.

Two main arguments have been provided for the existence of temporal and modal
anaphora in spoken language.

1. Tense and mood have all the readings (deictic, anaphoric, bound, E-type) that
pronouns do (Partee 1973; Stone 1997; Brasoveanu to appear; see also Percus 2000).
It is thus natural to think that they can function as anaphoric expressions. To give an
idea of the argument, we provide in (1) examples that suggest that tense and mood
can have deictic readings.

(1) a. Context: An elderly man is looking at a picture of himself, taken a few
years earlier.
I wasn’t young.
Interpretation: The speaker wasn’t young at the time made salient by the
extra-linguistic situation; i.e., the time at which the picture was taken.

b. Context: A speaker utters the following sentence “while looking at a
high-end stereo in an electronics store”.
My neighbors would kill me.
Interpretation: The speaker’s neighbors would (metaphorically) kill him
“if the speaker bought the stereo and played it a ‘satisfying’ volume”;
i.e., in the situations made salient by the extra-linguistic situation. (Stone
1997, (19))

Consider (1a). Partee (1973) argued that an analogous example (‘I didn’t turn off
the stove.’) is not properly handled by traditional operator-based theories of tense.
These analyses take the past tense to have an existential semantics: PAST F is true at
time t if and only if for some time t ′ prior to t , F is true at t . Within the operator-
based framework, there are only two possible Logical Forms for (1a), depending
on the relative scope of negation and the past tense; they are represented in (2a–b),
whereas Partee’s own analysis (in terms of temporal anaphora) is illustrated in (2c):

(2) a. PAST not I be-young
b. not PAST I be-young
c. not I be-young(t)

Partee noted that neither (2a) nor (2b) has appropriate truth conditions: (2a) is trivially
true (‘there is a past time at which I wasn’t young’—which isn’t informative in the
situation at hand), while (2b) is trivially false (‘there is no past time at which I was
young’). By contrast, (2c) is appropriate if the time variable t is taken to denote a
contextually salient past moment—in the case at hand, the time at which the picture
was taken.1 Stone (1997) developed a different but related argumentation about (1b),
where the modal construction makes reference to worlds that are made salient by the
extra-linguistic situation; the reading obtained is that the speaker’s neighbors will kill

1Example (1) is more compelling in French, as in (i), which is in the imperfect—a tense which, unlike the
simple past in English, has no existential reading at all:

(i) Je n’ étais pas jeune.
I NE was not young
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him in the (closest) worlds in which he buys the stereo and plays it at a ‘satisfying’
volume.

2. The behavior of the word then provides a second argument in favor of the exis-
tence of modal anaphora (in English, temporal uses of then might well behave analo-
gously, but they have not been studied in as much detail in the literature). Specifically,
modal then behaves in several respects like a (strong) pronoun:

(i) In some languages, modal then is morphologically related to some varieties of
pronouns (specifically, correlative pronouns: Bhatt and Pancheva 2005; Bittner
2001);

(ii) Then gives rise to the same implicatures as some (strong) pronouns (Iatridou
1994; Izvorski 1996; Schlenker 2004);

(iii) A semantics can be devised in which an if -clause is treated as a referential
term (a definite description: Bittner 2001; Schlenker 2004), and then as a pro-
noun coreferential with it; Condition C effects are arguably obtained when then
c-commands its antecedent (Schlenker 2004).

It is a standard observation that sign language pronouns can refer to locations.
(We come back to locative uses in Sect. 6.) We argue that ASL pronouns can have
temporal and modal uses as well, and we suggest that time and world reference is
particularly similar to locative reference. We present four arguments.

1. Nominal anaphora in sign language usually involves (i) the establishment of po-
sitions in signing space, called ‘loci’, for antecedents; (ii) pointing towards these
loci to express anaphora. We show that both properties are also found in the tem-
poral and in the modal domains.

2. When an ASL pronoun has two or three split antecedents, dual, trial or plural
pronouns may simultaneously index several antecedents. The same fact holds in
the temporal and modal domains.2

3. Temporal and modal anaphora in ASL can give rise to patterns of inference that
are characteristic of E-type pronouns (i.e., pronouns that depend on existential
antecedents without being in their syntactic scope).

4. Temporal and modal anaphora gives rise to instances of ‘locative shift’ in which
the locus assigned to a nominal referent ‘moves’ in signing space depending on

As mentioned, Partee’s original example was different (Partee 1973):

(ii) Context: The speaker is halfway down the turnpike.
I didn’t turn off the stove.
Interpretation: The speaker did not turn off the stove in the interval in which she was about to
leave her house.

Partee argues that no existential interpretation of the past tense accounts for the data: “Such a sentence
clearly does not mean either that there exists some time in the past at which I did not turn off the stove
or that there exists no time in the past at which I turned off the stove.” The difficulty is that when implicit
domain restrictions are taken into account, there is nothing to block an analysis in which this sentence
means: there is not time in a (given) salient interval D at which I turned off the stove. This problem does
not arise in (i) because the French imperfect never has existential readings to start with (thus a sentence
with the imperfect is just deviant if no interval is made salient by the discourse or by the extra-linguistic
situation).
2Thanks to Anna Szabolcsi for suggesting that we consider this possibility.
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the location it is associated with. While this pattern has been described for ge-
ographical location, we show that it applies to modal and temporal location as
well.

The logic of our argument could in principle be applied to some spoken languages.
Our main finding is that one and the same pronoun can have nominal, temporal,
modal, and locative uses in ASL—and similar facts could conceivably hold in some
spoken languages. Thus, we believe it is premature to make any claim about the role
of the signed modality per se in our data. On the other hand, the details of our argu-
ment must per force rely on peculiarities of sign language anaphora—most notably
the existence of loci and of a mechanism of locative shift.

The rest of the paper is organized as follows. Some background on methods and
prior work on sign language pronouns is included in Sect. 1.2. The basics of temporal
and modal indexing are laid out in Sect. 3, followed by the arguments from split
antecedents (Sect. 4), E-type inferences (Sect. 5) and locative shift (Sect. 6)—and
some concluding remarks (Sect. 7).

1.2 Methods

Before we introduce our findings, we should say a word about our elicitation method.
It involved three steps.

(i) First, we elicited sentences of interest with a deaf native signer (deaf child of
deaf, signing parents; he is called Inf 1 below). Our emphasis was on the con-
struction of controlled paradigms, usually of two to four sentences. Various
means were used to help the consultant sign the relevant paradigms: written
English sentences with the intended meaning could be provided, transcriptions
of target sentences could be given, or the author could sign target sentences
(which could then be modified or corrected by the consultant). All examples
were videotaped.

(ii) Second, we showed the resulting videos to our consultant. For all crucial data,
we asked him to rate the sentences on a 7-point scale. (Additional sentences ob-
tained with a more traditional ‘acceptable/unacceptable’ judgment task are men-
tioned below, primarily for illustrative purposes.) In one case, we also asked him
to provide ordinal judgments; i.e., to rank sentences by degree of acceptability.

(iii) Step (ii) was often repeated several times, often on separate days, in order to
assess the stability of our consultant’s judgments. For the crucial examples of
Sects. 3 and 4, Step (ii) was repeated with other signers, Inf 2 and Inf 3, showing
them the videos obtained with Inf 1 (Inf 2 and Inf 3 are both deaf; Inf 2 acquired
signing from birth, with a thirteen-year-old brother and a ten-year-old sister who
had both already acquired ASL from Deaf school; Inf 3 started signing at two
and a half years and had two younger deaf siblings). They too were asked to
provide judgments on a 7-point scale. As for the more intricate judgments of
Sects. 5 and 6, which involved more complex inferential tasks, or comparative
judgments involving long paradigms, they were just repeated with Inf 1.3

3This methodology is of course not that of a controlled experiment, but it could potentially pave the way
for one in the future.
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In the following, sign language sentences are glossed in capital letters. Non-manual mark-
ings are omitted, except in expressions that include the pronouns under study; in this case,
re__ indicates that the signer has raised eyebrows during the production of the pronoun, and
le__ indicates that the eyebrows are lowered. Subscripts correspond to the establishment of
locations (‘loci’) in signing space—thus a INFECTED is the word ‘infected’ signed in locus
a; similarly, a[WORK IX-a FRENCH CITY] refers to an entire string of words associated with
locus a (with IX-a pointing towards direction a as well). Letters are assigned from right to left
from the signer’s perspective—and in some examples we give a rough representation of the
loci’s positions using a diagram. Pronouns, glossed as IX (for ‘index’), can point back towards
previously established loci. In such cases, the locus is suffixed to the pronoun, so that IX-a is
a pronoun that points towards (or ‘indexes’) locus a; the numbers 1 and 2 correspond to the
position of the signer and addressee respectively. (In Sect. 6, we use 1a and 1c to distinguish
two loci that are associated to the signer but have different localizations—the former to the
right, the latter more to the left from the signer’s perspective.) Importantly, indexes4 can also
be used to establish a locus, as is discussed in Sect. 2. It should be noted that sometimes it is
not easy to distinguish between the ‘default’ position of a sign (often in front of the signer),
and a position that corresponds to a particular locus. This is especially true when a sequence of
words is signed in a particular locus; which words are in their neutral position and which are
assigned to the locus can then be hard to determine.

2 Pronouns in sign language5

Pronouns in sign language have been the object of considerable interest, due in part
to their apparent difference from their spoken language counterparts. As was already
mentioned, ASL pronouns (and sign language pronouns quite generally) can be real-
ized by way of pointing. For present purposes, the key mechanism involves two steps:
(i) first, an antecedent establishes a position in signing space (a ‘locus’), (ii) second,
the pronoun is realized by pointing back towards this locus. Several cautionary notes
must be added, however:

(i) First, this two-step mechanism is not the only way to realize anaphora in ASL.
To mention just two further complexities: sometimes pointing can be towards a ‘de-
fault locus’ which has not been explicitly introduced and sometimes null pronouns
can be used (see for instance Neidle et al. 2000; Sandler and Lillo-Martin 2006;
Schlenker 2011 for discussion).

(ii) Second, there are several respects in which ASL pronouns differ from English
pronouns; to mention but two: the person system has been claimed to be limited to
the first vs. non-first person opposition (e.g., Meier 1990; Sandler and Lillo-Martin
2006), and any case morphology is absent. These peculiarities will play no role in
what follows.

Pointing can be used to realize various sorts of anaphora, including E-type
anaphora (see Schlenker 2011 for a detailed discussion of the latter). In (3), we see
examples of locus assignment to expressions of direct reference (here proper names),

4We use the pair index/indexes to refer to pointing signs; and the pair index/indices to refer to variable
subscripts in logic and linguistics.
5See Schlenker (2011) for a similar discussion.
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definite descriptions and indefinite descriptions. (Only meaning can distinguish be-
tween the latter two.)

(3) a. re__
IX-1 KNOW aBUSH IX-1 KNOW bOBAMA. IX-b SMART
re______
BUT IX-a NOT SMART.

‘I know Bush and I know Obama. He [= Obama] is smart but he [= Bush]
is not smart.’ (Inf 1, 4, 179)

b.
IX-1 KNOW PAST PRESIDENT IX-a IX-1 KNOW NOW PRESIDENT IX-b.
re_________
IX-b SMART BUT IX-a NOT SMART.

‘I know the former President and I know the current President. He [= the
current President] is smart but he [= the former President] is not smart.’
(Inf 1, 4, 179)

c.
IX-1 KNOW PAST SENATOR PERSON IX-a IX-1 KNOW NOW SENATOR
PERSON IX-b.
re_________
IX-b SMART BUT IX-a NOT SMART.

‘I know a former senator and I know a current senator. He [= the current
senator] is smart but he [= the former senator] is not smart.’ (Inf 1, 4, 179)

Since there appears to be an arbitrary number of possible loci, it was suggested that
the latter do not spell out morphosyntactic features, but rather are the overt realiza-
tion of indices (Lillo-Martin and Klima 1990; Sandler and Lillo-Martin 2006). The
latter are not overtly realized in spoken languages; the fact that they are in sign lan-
guages makes it particularly interesting to use them to bring new evidence to bear on
questions of anaphora.

Importantly, we do not claim that all uses of pointing in sign language are pronom-
inal in nature, only that some uses of pointing are clearly pronominal—namely those
which involve an antecedent establishing a locus, give rise to anaphoric interpreta-
tions, and allow for dual, trial and plural pronouns. It is important to note that there
are at least four additional uses of pointing which have been discussed in the litera-
ture.

(i) As was indicated above in our glossing conventions, pointing can be used to
establish a locus (e.g., Sandler and Lillo-Martin 2006:297).

(ii) Bahan et al. (1995) argue that in some cases an index plays the role of a definite
determiner.

(iii) It has sometimes been claimed that pointing can be used solely for purposes
of ‘comparing’ two situations (e.g., in Winston 1995). It is currently unclear
what this amounts to in terms of contemporary semantic theory (for instance,
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it cannot be excluded that some of these uses involve propositional anaphora,
but the situation is currently unclear); but this possibility will have to be kept in
mind in our discussion.

(iv) Pointing signs can also have a locative use, with a meaning akin to there, as
is for instance discussed in Bahan et al. (1995) (who note some phonological
differences between locative and determiner uses). We come back to this issue
in Sect. 6.

While we will have to keep these various uses in mind, we argue below that the
cases of pointing we study are indeed pronominal, for the following reasons: (i) they
involve an antecedent that establishes a locus (Sect. 3); (ii) they allow for dual, trial
and plural pronouns when there are split antecedents (Sect. 4); (iii) they give rise
to anaphoric interpretations, including highly non-trivial ones (‘E-type readings’;
Sect. 5). One cautionary remark is in order, however: saying that ASL pronouns have
temporal and modal uses does not mean that these uses are in all respects identical
to those of English pronouns; our point is simply that pronominal uses of indexing in
ASL can be found in the temporal and modal domains.

3 Temporal and modal indexing

We start by establishing that the two-step mechanism described above for nominal
anaphora is at work for temporal and modal anaphora as well; an antecedent estab-
lishes a locus and a pointing sign towards this locus serves to express anaphora.

3.1 Temporal indexing

We can see in (4) that the same possibilities are open for temporal anaphora as were
displayed for nominal anaphora in (3).

(4) a.
a[TOMORROW WILL RAIN] b[DAY-AFTER-TOMORROW WILL SNOW].

re__ re_
IX-b IX-1 HAPPY. IX-a IX-1 WON’T HAPPY.

‘Tomorrow it will rain and the day after tomorrow it will snow. Then [= the
day after tomorrow] I will be happy but then [= tomorrow] I won’t be happy.’
(Inf 1, 4, 181)

a′.
a[YESTERDAY RAIN] b[DAY-BEFORE-YESTERDAY SNOW].

re__ re__
IX-b IX-1 HAPPY. IX-a IX-1 NOT HAPPY.
‘Yesterday it rained and the day before yesterday it snowed. Then [= the day
before yesterday] I was happy but then [= yesterday] I wasn’t happy.’ (Inf 1,
4, 181)
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b.
a[WHILE RAIN] TEND WARM. b[WHILE SNOW] TEND COLD.
re__ re__
IX-b IX-1 HAPPY. IX-a IX-1 NOT HAPPY.
‘When it rains it is warm but when it snows it is cold. Then [= when it snows]
I am happy but then [= when it rains] I am not happy.’ (Inf 1, 4, 182)

c. Context: I went skiing during the holidays.
re__

a[SOMETIMES RAIN] b[SOMETIMES SNOW]. IX-b IX-1 HAPPY.
re__
IX-a IX-1 NOT HAPPY.
‘Sometimes it rained and sometimes it snowed. Then [= when it snowed]
I was happy but then [= when it rained] I wasn’t happy.’ (Inf 1, 4, 195)

As can be seen, expressions of direct reference (here, indexicals), when-clauses
(which are semantically similar to definite descriptions of times), and existential time
quantifiers (sometimes) can all give rise to patterns of anaphora with the same pro-
noun IX as in the nominal case. Importantly, loci appear in the usual signing space,
which is in front of the signer. Although the words for tomorrow and yesterday are
signed on the ‘time line’, which is on a sagittal plane (tomorrow is signed in the front,
yesterday towards the back), no pointing occurs towards it; we will come back to this
point in the conclusion.

While it is particularly simple, the paradigm in (4) is not conclusive. There are two
difficulties.

(i) First, as we noted at the outset, it has been claimed in the sign language literature
that loci can be established to compare situations (Winston 1995). Thus it would
be desirable to have examples that could not be interpreted in terms of ‘compar-
ison’ between two situations. This raises another difficulty, however: when only
one locus is involved, signers may prefer to use a ‘default’ location, which might
make the interpretation of the facts more complicated. So it is optimal to have
examples that involve a single antecedent, and also ones that involve two.

(ii) Second, the complexity of the paradigm is reduced to a minimum because the
verbs we used are weather verbs, which take no individual arguments. But this
also introduces a problem: these verbs are ambiguous between a nominal and a
verbal use, and we cannot exclude the possibility that the pronouns are anaphoric
to SNOW and RAIN in their nominal uses.6

Both difficulties are addressed in the following paradigms, which involve judgments
on a 7-point scale. The results are averaged over 3 subjects (with 3 judgments from
Inf 1, 1 from Inf 2, and 2 from Inf 3; we computed an average per subject, and aver-
aged over the three subjects). The full judgments are given in the Appendix (numbers
between square brackets refer to the videos in which the examples or the judgments
were recorded; as seen in the Appendix, averaging over the six judgments gives very
similar results to the average per subject).

6Thanks to an anonymous reviewer for pointing out this difficulty.
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(5) a. Context: Every year there are flu outbreaks.
re__

IX-1 a[SOMETIMES INFECTED]. IX-a IX-1 PROBLEM.
‘Sometimes I get infected. Then I have a problem.’
Rating (7 = best): 6.7
[Inf 1 7, 198; 7, 199; 7, 227; 7, 277; Inf 3 7, 252, iChat; Inf 2, iChat]

b. Context: Every year there are flu outbreaks.

IX-1 a[SOMETIMES INFECTED]. IX-1 b[SOMETIMES CONTINUE HEALTHY].
re__
IX-a IX-1 PROBLEM.
‘Sometimes I get infected. Sometimes I stay healthy. Then [= when I get in-
fected] I have a problem.’
Rating (7 = best): 7
[Inf 1 7, 200; 7, 201; 7, 228; 7, 278; Inf 3 7, 253; iChat; Inf 2; iChat]

(6) a. Context: Every week I play in a lottery.
re__

IX-1 a[SOMETIMES WIN]. IX-a IX-1 HAPPY.
‘Sometimes I win. Then I am happy.’
Rating (7 = best): 6.8
[Inf 1 7, 202; 7, 203; 7, 229; 7, 279; Inf 3 7, 254; iChat; Inf 2, iChat]

b. Context: Every week I play in a lottery.
re__

IX-1 a[SOMETIMES WIN]. IX-1 b[SOMETIMES LOSE]. IX-a IX-1 HAPPY.
‘Sometimes I win. Sometimes I lose. Then [= when I win] I am happy.’
Rating (7 = best): 7
[Inf 1 7, 204; 7, 205; 7, 230; 7, 280; Inf 3 7, 255; iChat; Inf 2, iChat]Modal
indexing

While there are no clear world indexicals or world proper names, modals such as
can are standardly analyzed as existential quantifiers over possible worlds and if -
clauses have occasionally been treated as definite descriptions of possible worlds
(e.g., Bittner 2001; Schlenker 2004; Bhatt and Pancheva 2005). Both cases can give
rise to locus indexing in ASL.7

(7) a. re__
TOMORROW a[POSSIBLE RAIN] b[POSSIBLE SNOW]. IX-b IX-1 HAPPY.
re__
IX-a IX-1 NOT HAPPY.

7Note that we do not claim that only the modal is indexed in these examples. The precise interface between
indexing and interpretation is left for future research. Here we will be content to note that (i) modals can
be associated to loci; and that (ii) pronouns that index these loci receive an interpretation that is consistent
with modal anaphora.
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‘Tomorrow it might rain and it might snow. Then [= if it snows] I’ll be happy.
Then [= if it rains] I won’t be happy.’ (Inf 1, 4, 183)

b.
a[IF RAIN TOMORROW] WILL WARM. b[IF SNOW TOMORROW] WILL COLD.
re__ re__
IX-b IX-1 HAPPY. IX-a IX-1 NOT HAPPY.
‘If it rains tomorrow it will be warm, but it snows tomorrow it will be cold.
Then [= if it snows] I’ll be happy. Then [= if it rains] I won’t be happy.’ (Inf 1,
4, 183)

Here too, however, the two difficulties we discussed in connection to our argument
about temporal anaphora arise as well. The following paradigm addresses them.

(8) a. re__
FLU SPREAD. IX-1 POSSIBLE aINFECTED. IX-a IX-1 PROBLEM.
‘There was a flu outbreak. I might get infected. Then I have a problem.’
Rating (7 = best): 6.3
[Inf 1 7, 186; 7, 187; 7, 217; Inf 3 7, 245; 7, 269; Inf 2, iChat]

b.
FLU SPREAD. IX-1 POSSIBLE aINFECTED. IX-1 POSSIBLE bHEALTHY.
re__
IX-a IX-1 PROBLEM.
‘There was a flu outbreak. I might get infected. I might stay healthy. Then
[= if I get infected] I’ll have a problem.’
Rating (7 = best): 5.7
[Inf 1 7, 188; 7, 189; 7, 218; 7, 270; Inf 3 7, 246; iChat; Inf 2, iChat]

(9) a. Context: The speaker is playing in a lottery.
re__

NOW IX-1 a[POSSIBLE RICH]. IX-a IX-1 LUCKY.
‘Now I might be rich. Then I am lucky.’
Rating (7 = best): 6.4
[Inf 1 7, 194; 7, 195; 7, 223; 7, 275; Inf 3 7, 250; iChat; Inf 2, iChat]

b. Context: The speaker is playing in a lottery.
re__

NOW IX-1 a[POSSIBLE RICH]. b[POSSIBLE SAME POOR]. IX-a IX-1 LUCKY.
‘Now I might be rich. I might also still be poor. Then [= if I am rich] I am
lucky.’
Rating (7 = best): 6.8
[Inf 1 7, 196; 7, 197; 7, 226; 7, 276; Inf 3 7, 251; iChat; Inf 2, iChat]

At this point, we have established that temporal and modal reference can be associ-
ated with indexing. We will now show that this indexing mechanism shares a further
property with nominal indexing: dual, trial, and plural pronouns can simultaneously
have several antecedents.
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4 Split antecedents

ASL pronouns can have split antecedents, and in such cases they can simultaneously
index several loci. When the antecedents taken together denote two objects, a dual
pronoun tends to be preferred to a plural pronoun, as in the locative case in (10b);
when they denote three objects, a trial or plural form can be used, as shown in (10b)
(possibly with a slight preference for the trial form).8

(10) a. re__________
AMERICA WEATHER DIVERSE. SOME WHERE IX-a aSUN,
re__________ re__________
SOME WHERE IX-b bRAIN. SOME WHERE IX-c cSNOW.
le__ re__________
IX-c cCOLD. THE-TWO-a,b a,bWARM.9

‘The US climate is very diverse. In some places it’s sunny, in some places it’s
raining, in some places it’s snowing. There [= where it’s snowing] it’s cold.
There [= where it’s sunny and where it’s raining] it’s warm.’ (Inf 1, 4, 52)

b. US AREA WEATHER DIVERSE. a[SOME WHERE SUN] b[SOME WHERE
RAIN]. c[SOME WHERE CLOUD]. d[SOME WHERE SNOW].
le__ re______________ re________
IX-d COLD. THE-THREE-a,b,c / IX-arc-a,b,c WARM (Inf 1, 4, 211)10

‘The US climate is very diverse. Somewhere it’s sunny, somewhere it’s rain-
ing, somewhere it’s cloudy, and somewhere it’s snowing. There [= where
it’s snowing] it’s cold. There [= where it’s sunny and where it’s raining and
where it’s cloudy] it’s warm.’

We show that dual, trial, and plural pronouns can be used in the temporal and
in the modal domains as well; this will demonstrate that the variety of pronominal
forms found in the nominal and locative case is also found in the temporal and modal
case.

4.1 Split temporal antecedents

The examples in (11a′–b′) show that plural pronouns (glossed as IX-arc) can simul-
taneously index several loci; the result is more felicitous when three loci are indexed
than when just two are. In addition, dual pronouns (glossed as THE-TWO) and trial
pronouns (glossed as THE-THREE) are acceptable in the expected cases, as shown in
(11a–b).

8The dual form is for instance depicted in Liddell (2003:27) (image b); the trial form is depicted in Liddell
(2003:28) (image b).
9As noticed by Jon Lamberton (p.c.), cCOLD was signed closer to locus c, and a,bWARM was signed
closer to loci a and b—hence our subscript notation.
10Consultant’s judgment: ALL-THREE is better than IX-arc, but the latter is ‘pretty good, definitely ac-
ceptable’.
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(11) Context: Every year, the speaker plays in the lottery.
a.
SOMETIMES IX-1 a[VERY LUCKY]. SOMETIMES b[LITTLE-BIT LUCKY].
re_____________________
NO-MATTER THE-TWO-a, b IX-1 HAPPY.
‘Sometimes I am very lucky. Sometimes I am a little lucky. In both cases,
I am happy.’
Rating (7 = best): 6.5

a′.
SOMETIMES IX-1 a[VERY LUCKY]. SOMETIMES b[LITTLE-BIT LUCKY].
re_________________
NO-MATTER IX-arc-a, b IX-1 HAPPY.
‘Sometimes I am very lucky. Sometimes I am a little lucky. In these cases,
I am happy.’
Rating (7 = best): 5.8

b.
SOMETIMES IX-1 a[VERY LUCKY]. SOMETIMES b[MEDIUM LUCKY].
SOMETIMES c[LITTLE-BIT cLUCKY].
re________________________
NO-MATTER THE-THREE-a, b, c IX-1 HAPPY.
‘Sometimes I am very lucky. Sometimes I am somewhat lucky. Sometimes
I am a little lucky. In all three cases I am happy.’
Rating (7 = best): 6.5

b′.
SOMETIMES IX-1 a[VERY LUCKY]. SOMETIMES b[MEDIUM LUCKY].
SOMETIMES c[LITTLE- BIT cLUCKY].
re___________________
NO-MATTER IX-arc-a, b, c IX-1 HAPPY.
‘Sometimes I am very lucky. Sometimes I am somewhat lucky. Sometimes
I am a little lucky. In these cases I am happy.’
Rating (7 = best): 6.7
[Inf 1 7, 212; 7, 213; 7, 233; 7, 283; Inf 3 7, 258; iChat; Inf 2, iChat]

We conclude that dual, trial, and plural pronouns can have temporal uses.

4.2 Split modal antecedents

A similar pattern can be found with modal anaphora involving split antecedents,
(12a′–b′) show that a plural pronoun can have three split modal antecedents; when
there are only two, the sentence is slightly less acceptable. And (12a–b) show that
dual and trial pronouns can be used as well.

(12) Context: The speaker is playing in a lottery, and he believes he has won.
a.
NOW IX-1 POSSIBLE a[VERY RICH]. POSSIBLE b[LITTLE-BIT RICH]. NO-
MATTER THE-TWO-a, b IX-1 LUCKY.
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‘Now I might be rich, and I might be a little rich. In both cases I am lucky.’
Rating (7 = best): 6.5

a′.
NOW IX-1 POSSIBLE a[VERY RICH]. IX-1 POSSIBLE b[LITTLE-BIT RICH].
NO-MATTER IX-arc-a, b IX-1 LUCKY.
‘Now I might be very rich, and I might be a little rich. In all cases I am
lucky.’
Rating (7 = best): 5.9

b.
NOW IX-1 POSSIBLE a[VERY RICH]. IX-1 POSSIBLE b[MEDIUM RICH].
IX-1 POSSIBLE c[LITTLE-BIT RICH]. NO-MATTER THE-THREE-a, b, c IX-1
LUCKY.
‘Now I might be very rich, I might be somewhat rich, and I might be a little
rich. In all three cases, I am lucky.’
Rating (7 = best): 6.5

b′.
NOW IX-1 POSSIBLE a[VERY RICH]. IX-1 POSSIBLE b[MEDIUM RICH]. IX-1
POSSIBLE c[LITTLE-BIT RICH]. NO-MATTER IX-arc-a, b, c IX-1 LUCKY.
‘Now I might be very rich, I might be somewhat rich, and I might be a little
rich. In all cases, I am lucky.’
Rating (7 = best): 6.3
[Inf 1 7, 210; 7, 211; 7, 232; 7, 282; Inf 3 7, 257; iChat; Inf 2, iChat]

At this point, then, we have shown that irrespective of number, ASL pronouns can
have temporal and modal uses.

5 E-type inferences

Having seen that the form of pronouns seems to be compatible with temporal and
modal uses, we turn to interpretive properties that are characteristic of pronouns.
In (13), they is dependent on the quantifier some of the students without being in
its syntactic scope (i.e., without being c-commanded by it). This has been called an
‘E-type’ or sometimes a ‘donkey’ use; one of its properties is that can be paraphrased
with a certain description—here: the students who came to the party.

(13) a. Some of the students came to my party. They had a good time.
Inference: The students who came to the party had a good time.

b. What did the students do?
Some of them came to my party. They had a good time. Inference: The
students who came to the party had a good time.

These readings have been subjected to considerable scrutiny in the syntactic and
semantic literature because they are a challenge to the view that c-command is
a necessary condition for binding (e.g., Geach 1962; Evans 1977; Kamp 1981;
Heim 1982). Here we will not be concerned with their proper analysis, but rather
with the question of their existence in the temporal and modal domains.
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Partee (1973, 1984) and Stone (1997) argue that E-type readings exist in the tem-
poral and modal domains as well:

(14) a. Mary woke up some time during the night. She turned on the light.
(Partee 1984)

b. It could snow tomorrow. I would be happy.

The idea is that in (14a), the tense of the second clause refers to the time at which
Mary woke up during the night, and that in (14b) the mood of the second clause refers
to the (accessible) worlds in which it snows tomorrow. In other words, in this case as
well, we find two key properties of E-type readings: the anaphoric expression depends
on its antecedent without being c-commanded by it, and it can be paraphrased in terms
of a definite description.

Interestingly, in more complex examples, E-type readings are quite difficult to
emulate with mere propositional anaphora. In (15a–b), one could (wrongly) posit
that then refers to the proposition that it is sunny, or to the proposition that it is
cold (or sometimes cold). But neither option is adequate: then refers neither to the
times/worlds in which it is sunny, nor to those in which it is cold, but rather to those
in which it is both sunny and cold.

(15) a. When it is sunny, sometimes it is cold. Then I spend time outside.
b. If it is sunny tomorrow, it might be cold. Then I will spend time outside.

With this background in mind, we turn to some E-type inferences that are obtained in
ASL in the temporal and in modal domains.

5.1 E-type inferences in the temporal domain

We start with simple examples we considered earlier, but this time with a focus on the
inferences they give rise to. We provide the crucial inferences, together with a sample
of the questions/answers that were used to establish them with Inf 1. (The task was
given three times on separate days.)

(16) a. Context: Every year there are flu outbreaks.
re__

IX-1 a[SOMETIMES INFECTED]. IX-a IX-1 PROBLEM.

‘Sometimes I get infected. Then I have a problem.’
⇒ The speaker has a problem if he is infected.
‘When does the speaker have a problem? When infected.’
[Inf 1 7, 198; 7, 199; 7, 227; 7, 277; Inf 3 7, 252; iChat; Inf 2, iChat]11

b. Context: Every year there are flu outbreaks.

IX-1 SOMETIMES aINFECTED. IX-1 PROBLEM.
‘Sometimes I get infected. I have a problem.’
⇒ The speaker has a problem.

11We continue to give references to all the videos that pertain to the examples under discussion, but only
judgments obtained from Inf 1 include inferential data.
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‘When does the speaker have a problem? [He] currently has [a] problem
because [he] is often infected.’
[Inf 1 7, 198; 7, 199; 7, 227; 7, 277; Inf 3 7, 252; iChat; Inf 2,iChat]

We already discussed the acceptability of (16a). Here we are interested in its meaning,
in particular in comparison to (16b), which is identical except that it fails to include
the pronoun IX-a. The semantic difference is clear: in (16a), the second sentence
asserts that when the speaker is infected, he has a problem; in (16b), the second
sentence asserts that in general the speaker has a problem. The pronoun plays very
much the role of the English adverbial then in the translation—with the difference
that in ASL IX-a can just as well have nominal and locative uses.

The same semantic contrasts are found when several potential antecedents are
simultaneously present:

(17) a. Context: Every week I play in a lottery.
re__

IX-1 a[SOMETIMES WIN]. IX-1 b[SOMETIMES LOSE]. IX-a IX-1 HAPPY.
‘Sometimes I win. Sometimes I lose. Then [= when I win] I am happy.’
⇒ The speaker is happy when he wins.
‘When is the speaker happy? When [he] win[s].’
[Inf 1 7, 204; 7, 205; 7, 230; 7, 280; Inf 3 7, 255; iChat; Inf 2, iChat]

b.
IX-1 a[SOMETIMES WIN]. IX-1 b[SOMETIMES LOSE]. IX-1 HAPPY.
‘Sometimes I win. Sometimes I lose. I am happy.’
⇒ The speaker is happy.
‘When is the speaker happy? ‘Whether [he] wins or loses.’
[Inf 1 7, 204; 7, 205; 7, 230; 7, 280; Inf 3 7, 255; iChat; Inf 2, iChat]

Finally, similar readings obtain in some more complex cases in which the E-type
pronoun must, as in (15a), refer to the intersection of the times that satisfy the tem-
poral clause (here: while it is sunny) and the main clause (here: it is sometimes cold),
as in (18a) (Note that a. and b. are continuations of the discourse that starts on the
first line of (18)).

(18) b+12[WHILE SUNNY] a[SOMETIMES COLD] c[SOMETIMES WARM]. . .
a.
IX-a IX-1 STAY-STAY OUTSIDE.
⇒ I spend time outside whenever it is both (= at the same time) sunny and
cold.
‘When it is sunny, it is sometimes cold, and it is sometimes warm.
Then [= when it is both sunny and cold] I spend quite some time outside.’
(Inf 1, 4, 98)

12SUNNY is signed in front of the signer, but also above the rest of the signing space. We encode this
with b+ rather than just b. As Jon Lamberton (p.c.) notes, SUNNY is normally signed high, but in the case
at hand it is, in his judgment, signed even higher than normal, which might have played a role in making
locus assignment possible.
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b.
??IX-b+ IX-1 STAY-STAY OUTSIDE.
⇒ I spend time outside whenever it is sunny.
‘When it is sunny, it is sometimes cold, and it is sometimes warm. Then
[= when it is sunny] I spend quite some time outside.’ (Inf 1, 4, 98)

In (18b), by contrast with (18a), pointing is towards the locus introduced by SUNNY,
and the reading is quite different; our consultant understands that whenever it is sunny,
I spend time outside (but it must be noted that this example is degraded). These fine-
grained judgments can be established by way of an inferential task: after the consul-
tant has signed the sentences in (18), one gives him several potential inferences that
one could draw from the sentence, asking him which are in fact licensed. It can be
shown in this way that the pronoun IX-a in the second clause (18a) refers to those
times at which it is both sunny and cold.13

In summary, when an ASL pronoun is dependent on a temporal antecedent
that does not c-command it, we obtain patterns that are characteristic of E-type
anaphora.

5.2 E-type inferences in the modal domain

Similar generalizations hold in the modal domain. In (19a), a conditional reading is
obtained due to the presence of the (modal) pronoun IX-a; an unconditional reading
is obtained in (19b), where IX-a is absent.

(19) a. re__
FLU SPREAD. IX-1 POSSIBLE aINFECTED. IX-a IX-1 PROBLEM.
‘There was a flu outbreak. I might be infected. Then I have a problem.’
⇒ The speaker has a problem if he is infected.
‘In what case does the speaker have a problem? If infected.’
[Inf 1 7, 186; 7, 187; 7, 217; 7, 269; Inf 3 7, 245; iChat; Inf 2, iChat]

b.
FLU SPREAD. IX-1 POSSIBLE aINFECTED. IX-1 PROBLEM.
‘There was a flu outbreak. I might be infected. I have a problem.’
⇒ The speaker has a problem.
‘In what case does the speaker have a problem? [He] currently has [a] prob-
lem because [he is] possibly infected.’
[Inf 1 7, 186; 7, 187; 7, 217; 7, 269; Inf 3 7, 245; iChat; Inf 2, iChat]

13Here is an example of an inferential task we used, corresponding to (18). The consultant’s answers are
in bold (UNK = unknown).
a. Pointing on the right [= locus a in (18)]. Can one infer from this that:
1. I spend time outside whenever it is sunny? NO
2. I spend time outside whenever it is cold? UNK
3. I spend time outside whenever it is both (= at the same time) sunny and cold? YES
b. Pointing in the middle, upwards [= locus b in (18)]. Can one infer from this that:
1. I spend time outside whenever it is sunny? YES
2. I spend time outside whenever it is cold? UNK
3. I spend time outside whenever it is both (= at the same time) sunny and cold? YES
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The same contrasts hold when several potential antecedents are present:

(20) Context: The speaker is playing in a lottery.
a. re__
NOW IX-1 a[POSSIBLE RICH]. b[POSSIBLE SAME POOR]. IX-a IX-1 LUCKY.
‘Now I might be rich, and I might still be poor. Then [= if I am rich] I am
lucky.’
⇒ The speaker is lucky if he is rich.
‘In what case is the speaker lucky? If rich.’
[Inf 1 7, 196a; 7, 197; 7, 226; 7, 276; Inf 3 7, 251; iChat; Inf 2, iChat]

b.
NOW IX-1 a[POSSIBLE RICH]. b[POSSIBLE SAME POOR]. IX-1 LUCKY.
‘Now I might be rich, and I might still be poor. I am lucky.’
⇒ The speaker is lucky.
‘In what case is the speaker lucky? [He is] always lucky.’
[Inf 1 7, 196; 7, 197; 7, 226; 7, 276; Inf 3 7, 251; iChat; Inf 2, iChat]

As was the case in the temporal domain, in more complex cases, we find examples
in which the observed data could not easily be emulated in terms of propositional
(rather than E-type) anaphora. Specifically, in (21a), the second clause is understood
to make a claim about the intersection of (i) situations in which it is sunny, and (ii)
situations in which it cold—hence the inference that if it is both sunny and cold,
I spend time outside (note that world knowledge would, if anything, lead to an infer-
ence that if it is both sunny and warm, I spend time outside; the linguistic form of the
sentence is crucial in obtaining the inference we do get).

(21) Context: I don’t know what the weather will be like tomorrow.
a.
IF b+SUNNY TOMORROW a[POSSIBLE COLD] c[POSSIBLE WARM].
re__
IX-a IX-1 STAY-STAY OUTSIDE.
⇒ If it is both sunny and cold tomorrow, I will necessarily spend time
outside.
‘If it is sunny tomorrow, it is possible that it will be cold, and it is possible
that it will be warm. Then [= if it is both sunny and cold] I’ll spend quite
some time outside.’ (Inf 1, 4, 100)

b.
<?> IF b+SUNNY TOMORROW a[POSSIBLE COLD] c[POSSIBLE WARM].
re___
IX-b+ IX-1 STAY-STAY OUTSIDE.
⇒ If it is sunny tomorrow, I will necessarily spend time outside.
‘If it is sunny tomorrow, it is possible that it will be cold, and it is possi-
ble that it will be warm. Then [= if it is sunny] I’ll spend quite some time
outside.’ (Inf 1, 4, 100)

By contrast, in (21b), where the pronoun IX-b indexes the locus corresponding to
SUNNY, we get a different inference, namely: if it is sunny, I’ll spend time outside—
which is expected if the pronoun has as its antecedent the if -clause. (We have contra-
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dictory data on the acceptability of (21b), hence more work is needed on this type of
example.)

We conclude that in the modal as well as in the temporal domain, a pronoun that
depends on an antecedent that does not c-command it gives rise to inferences that are
characteristic of E-type anaphora.

6 Locative shift

When an individual has been associated with a location in previous discourse, one
can refer to him by pointing towards the locus associated with that location (though
pointing to the original locus of the individual is often possible too). Thus in (22),
from Padden (1988), locus c is introduced in the first sentence to refer to a geograph-
ical location, one to which the agent has walked; in the second sentence, this same
locus is used to refer to the agent herself.

(22) aINDEX bPERSON-WALK-TOc,STOP,THINK-ABOUT. cINDEX DECIDE WAIT.
‘Shei walked over there, stopped and thought a bit, then shei decided to wait
there.’ (Padden 1988)14

Strikingly, locative shift can be applied in our temporal and modal examples. We
start with a simplified version of our paradigm to make the generalization clear. (The
full judgments are given below.) (23) displays a locative example: the loci a and b

are respectively associated with FRENCH CITY and AMERICAN CITY in the first
sentence. But in the second sentence, the pronouns in bold, which index these loci,
refer to John rather than to these locations.

(23) Locative Shift

Approximate areas associated with the loci
(from the signer’s perspective). JOHN
appears to be signed in neutral position.

JOHN a[WORK IX-a FRENCH CITY] SAME c[WORK IX-c AMERICA CITY].
re__ re__
IX-a IX-1a15 HELP IX-a+,16 IX-c IX-1c NOT HELP IX-c+.
‘John does business in a French city and he does business in an American
city.
There [= in the French city] I help him. There [= in the American city]

14We have preserved Padden’s transcription, which differs slightly from ours (e.g. she uses INDEX where
we write IX).
151a and 1c are positions close to the signer, but to his right and to his left respectively.
16Following a suggestion by Jon Lamberton (p.c.), we write a+ and c+ to indicate that pointing is towards
a position slightly higher than loci a and c. (Jon Lamberton suggests that this serves to distinguish between
the person who is at the location—namely John—and the location itself.)
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I don’t help him.’ (Inf 1, 4, 66b; Inf 1, 4 67 & 10.05.06,17 10.05.11, Inf 1 7,
214, 7,234)

Similar facts hold in the temporal domain. In the first sentence of (24), the loci a and
b are respectively associated with times at which John was a college student and a
college professor. In the second sentence, however, the pronouns in bold index the
same loci but refer to John rather than to time periods.

(24) Temporal Shift

Approximate areas associated with the loci
(from the signer’s perspective)

Context: John is retired.
JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-
SOR PERSON].
re__ re__
IX-a IX-1a HELP IX-a+, IX-c IX-1c NOT HELP IX-c+
‘At some point John was a college student and at some point he was a uni-
versity professor.
Then [= when he was a student] I helped him. Then [= when he was a pro-
fessor] I didn’t help him.’
(Inf 1, 4, 68b; Inf 1, 4, 69 & 10.05.06, 10.05.11, Inf 1, 7,215, Inf 1, 7, 235)

The same pattern is found in the modal domain:

(25) Modal Shift

Approximate areas associated with the loci
(from the signer’s perspective)

Context: I don’t know who John is.
JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-
FESSOR PERSON].
re__ re__
IX-a IX-1a HELP IX-a+, IX-c IX-1c NOT HELP IX-c+
‘It’s possible that John is a college student and it’s possible that he is a uni-
versity professor.
Then [= if he is a student] I will help him. Then [= if he is a professor]
I won’t help him.’
(Inf 1, 4, 72b; Inf 1, 4, 73 & 10.05.06, 10.05.11, Inf 1 7, 216, Inf 1 7,236)

17Dates correspond to numerical judgments entered in a computer; the dates are given in year/month/day
format.
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The loci a and c, which are initially associated with possible situations in which
John is a college student and a college professor, respectively, are used in the second
sentence to refer to John himself.

The verb help makes it possible to test more fine-grained patterns, however. It
exists in two versions: the one we used in (23), (24) and (25) is a ‘plain verb’, which
finds its arguments in standard syntactic positions. But there is also a related help
that is an agreement verb, and takes incorporated subject and incorporated object
agreement markers. This makes it possible to test the relative preference for locative
agreement vs. lack thereof in a variety of minimally different constructions:

(i) cases in which the plain verb help is used;
(ii) cases in which the corresponding agreement verb is used, which in turn gives

rise to two possibilities: (1) the agreement marker may be present without being
doubled by a full pronoun; (2) the agreement may be doubled by a full pronoun.

We present the full paradigms below. Our consultant’s patterns of preference are
subtle and were established using ordinal rankings (from 1st [= best] to 6th [= worst],
since there were 6 examples in each paradigm),18 as well as cardinal judgments
on a 7-point scale [1 = worst, 7 = best]. Each task was done twice (on separate
days). We do not aim to understand what explains these patterns of preference. But
we note that essentially the same patterns are found in the locative, temporal, and
modal paradigms. Specifically, in all three cases: (i) locative/temporal/modal shift is
(weakly) preferred over lack thereof; (ii) among examples with shift, the preference
is: b4 [= agreement verb + full pronoun] > b3 [= agreement verb − full pronoun]
> a2 [= plain verb]. This close similarity across the three domains suggests that we
are dealing with the same grammatical phenomenon. (As always, data from further
consultants should be tested.)19

(26) Locative Shift: full paradigm20

Approximate areas associated with the loci
(from the signer’s perspective)

Note: 1a and 1c are positions close to the signer, but to his right and to his
left respectively.

18While we only report comparative acceptability, we also asked our consultant to assess the absolute
acceptability of the examples, as follows:

(i) “How bad is degree of acceptability 6 (i.e., how bad is the worst)?” “—Not good, weird—but under-
standable.”

(ii) “If you had to put a ‘cut-off’ between acceptable vs. unacceptable, where would you put it?” “I would
say the bottom 3 ranks (involving verb or pronoun toward middle) are unacceptable (“bad ASL”) but
all are clear.”

19See also Engberg-Pedersen (1993:87) for related examples in Danish Sign Language. Our example in
(26) makes reference to a moment in the past. Similar facts hold for future examples (Inf 1, 4, 70).
20Jon Lamberton (p.c.) notes that raised eyebrows are present in all the clause-initial pronouns IX-a and
IX-c, with the possible exception of IX-a in b1 and IX-c in b4.
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a1. Plain verb ‘help’, no locative shift
JOHN IX-b a[WORK FRENCH CITY] SAME c[WORK AMERICA CITY].
re__ re__
IX-a IX-1a HELP IX-b, IX-c IX-1c NOT HELP IX-b
Ordinal judgments (1st = best): 5th, 5th Cardinal judgments (7 = best):
5, 6

a2. Plain verb ‘help’, locative shift
JOHN a[WORK IX-a FRENCH CITY] SAME c[WORK IX-c AMERICA CITY].
re__ re__
IX-a IX-1a HELP IX-a+, IX-c IX-1c NOT HELP IX-c+
Ordinal judgments (1st = best): 2nd, 2nd Cardinal judgments (7 = best):
7, 7

b1. Agreement verb ‘help’, no locative shift—no full pronoun
JOHN IX-b a[WORK FRENCH CITY] SAME c[WORK IX-c AMERICA CITY].
<re_> re__
IX-a IX-1a 1a-HELP-b, IX-c IX-1c NOT 1c-HELP-b
Ordinal judgments (1st = best): 6th, 6th Cardinal judgments (7 = best):
4, 4

b2. Agreement verb ‘help’, no locative shift—full pronoun
JOHN a[WORK IX-a FRENCH CITY] SAME c[WORK IX-c AMERICA
CITY].
re__ re__
IX-a IX-1a 1a-HELP-b IX-b, IX-c IX-1c NOT 1c-HELP-b IX-b

Ordinal judgments (1st = best): 3rd/4th,21 4th Cardinal judgments
(7 = best): 5, 5

b3. Agreement verb ‘help’, locative shift —no full pronoun
JOHN IX-b WORK a[IX-a FRENCH CITY] SAME c[WORK IX-c AMERICA
CITY].
re__ re__
IX-a IX-1a 1a-HELP-a, IX-c IX-1c NOT 1c-HELP-c
Ordinal judgments (1st = best): 3rd/4th, 3rd Cardinal judgments
(7 = best): 7, 6

b4. Agreement verb ‘help’, locative shift —full pronoun
JOHN IX-b a[WORK FRENCH CITY] SAME c[WORK AMERICA CITY].
re__ <re_>
IX-a IX-1a 1a-HELP-a IX-a, IX-c IX-1c NOT 1c-HELP-c IX-c
Ordinal judgments (1st = best): 1st, 1st Cardinal judgments (7 = best):
6, 7

‘John does business in a French city and he does business in an American
city.

213rd/4th indicates a tie for 3rd/4th position.
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There [= in the French city] I help him. There [= in the American city]
I don’t help him.’
(Inf 1, 4, 66; Inf 1, 4 67 & 10.05.06,22 10.05.11, Inf 1 7, 214, 7,234)

(27) Temporal Shift: full paradigm
Approximate areas associated with the loci
(from the signer’s perspective)

Context: John is retired.

a1. Plain verb ‘help’, no temporal shift
JOHN IX-b a[FORMER COLLEGE STUDENT] SAME c[FORMER COLLEGE
PROFESSOR PERSON].

re__
IX-a23 IX-1a HELP IX-b, IX-c IX-1c NOT HELP IX-b
Ordinal judgments (1st = best): 5th, 5th Cardinal judgments (7 = best):
5, 6

a2. Plain verb ‘help’, temporal shift

JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-
SOR PERSON].
re__ re__
IX-a IX-1a HELP IX-a+, IX-c IX-1c NOT HELP IX-c+
Ordinal judgments (1st = best):2nd, 2nd Cardinal judgments (7 = best):
6, 7

b1. Agreement verb ‘help’, no temporal shift—no full pronoun
JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-
SOR PERSON].
re__ re__
IX-a IX-1a 1a-HELP-b, IX-c IX-1c NOT 1c-HELP-b
Ordinal judgments (1st = best): 6th, 6th Cardinal judgments (7 = best):
4, 4

b2. Agreement verb ‘help’, no temporal shift—full pronoun
JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-
SOR PERSON].
re__ re__
IX-a IX-1a 1a-HELP-b IX-b, IX-c IX-1c NOT 1c-HELP-b IX-b
Ordinal judgments (1st = best): 4th, 4th Cardinal judgments (7 = best):
5, 5

22Dates correspond to numerical judgments entered in a computer; the dates are given in year/month/day
format.
23I wasn’t able to detect raised eyebrows in this case.
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b3. Agreement verb ‘help’, temporal shift —no full pronoun

JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-

SOR PERSON].

re__ re__
IX-a IX-1a 1a-HELP-a, IX-c IX-1c NOT 1c-HELP-c
Ordinal judgments (1st = best): 3rd, 3rd Cardinal judgments (7 = best):
7, 6

b4. Agreement verb ‘help’, temporal shift —full pronoun

JOHN IX-b a[FORMER COLLEGE STUDENT] c[FORMER COLLEGE PROFES-

SOR PERSON].

re__ re___ re__
IX-a IX-1a 1a-HELP-a IX-a+, IX-c IX-1c NOT 1c-HELP-c IX-c+
Ordinal judgments (1st = best): 1st, 1st Cardinal judgments (7 = best):
6, 7

‘At some point John was a college student and at some point he was a uni-
versity professor.
Then [= when he was a student] I helped him. Then [= when he was a pro-
fessor] I didn’t help him.’
(Inf 1, 4, 68; Inf 1, 4, 69 & 10.05.06, 10.05.11, Inf 1, 7,215, Inf 1, 7,235)

(28) Modal Shift: full paradigm

Approximate areas associated with the loci
(signer’s perspective)

Context: I don’t know who John is.

a1. Plain verb ‘help’, no modal shift
JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-

FESSOR PERSON].

re__ re__
IX-a IX-1a HELP IX-b, IX-c IX-1c NOT HELP IX-b
Ordinal judgments (1st = best): 5th, 5th/6th Cardinal judgments
(7 = best): 5, 6

a2. Plain verb ‘help’, modal shift
JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-

FESSOR PERSON].

re__ re__
IX-a IX-1a HELP IX-a+, IX-c IX-1c NOT HELP IX-c+
Ordinal judgments(1st = best):2nd,2nd Cardinal judgments (7 = best):
6, 7
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b1. Agreement verb ‘help’, no modal shift—no full pronoun
JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE PROFESSOR24

PERSON].
re__ re__
IX-a IX-1a 1a-HELP-b, IX-c IX-1c NOT 1c-HELP-b
Ordinal judgments (1st = best): 6th, 5th/6th Cardinal judgments
(7 = best): 5, 4

b2. Agreement verb ‘help’, no modal shift—full pronoun
JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-
FESSOR PERSON].
re__ re__
IX-a IX-1a 1a-HELP-b IX-b, IX-c IX-1c NOT 1c-HELP-b IX-b
Ordinal judgments (1st = best): 4, 4 Cardinal judgments (7 = best):
5, 5

b3. Agreement verb ‘help’, modal shift —no full pronoun

JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-
FESSOR PERSON].
re__ re__
IX-a IX-1a 1a-HELP-a, IX-c IX-1c NOT 1c-HELP-c
Ordinal judgments (1st = best): 3rd, 3rd Cardinal judgments (7 = best):
7, 6

b3. Agreement verb ‘help’, modal shift —full pronoun

JOHN IX-b a[POSSIBLE COLLEGE STUDENT] c[POSSIBLE COLLEGE PRO-
FESSOR PERSON].
re__ re__
IX-a IX-1a 1a-HELP-a IX-a+, IX-c IX-1c25 NOT 1c-HELP-c IX-c
Ordinal judgments (1st = best): 1st, 1st Cardinal judgments (7 = best):
6, 7

‘It’s possible that John is a college student and it’s possible that he is a uni-
versity professor.
Then [= if he is a student] I will help him. Then [= if he is a professor]
I won’t help him.’
(Inf 1, 4, 72; Inf 1, 4, 73 & 10.05.06, 10.05.11, Inf 1 7, 216, Inf 1 7,236)

7 Conclusion

We have provided three arguments to show that ASL provides overt evidence for Par-
tee’s and Stone’s claim that natural language has time- and world-denoting devices
of anaphora; specifically: (i) IX can have temporal and modal uses; (ii) the same con-
clusion extends to IX-arc, THE-TWO and THE-THREE; (iii) the patterns of inference

24Our consultant omitted to sign COLLEGE in this case.
25Jon Lamberton (p.c.) notes that in this particular case it’s not clear whether the transcription should be
IX-c or IX-c+.
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obtained when the pronoun is not in the syntactic scope of its antecedent are charac-
teristic of E-type anaphora. A fourth argument suggests that (iv) temporal and modal
anaphora is particularly similar to locative anaphora, in that all three cases give rise
to instances of ‘locative shift’.

What do these data bring to existing arguments for the existence of temporal
and modal anaphora? In English, the word then has temporal and modal uses, and
it has been argued to behave very much like a (strong) pronoun (Iatridou 1994;
Izvorski 1996; Schlenker 2004); but it is limited to temporal and modal uses. By con-
trast, pronominal uses of the ASL words IX, IX-arc, THE-TWO, and THE-THREE are
remarkable in that they simultaneously have nominal, locative, temporal, and modal
uses. This strongly suggests that the same anaphoric system is at work in all four
domains.

The main generalizations are consistent with an analysis in which temporal,
modal, and locative anaphora are mediated through reference to times, possible
worlds, and locations (three distinct categories), or to a single category of situations
(or event/states), which are more fine-grained than times, worlds, or locations. But
on any analysis, it is crucial that (i) sign language displays anaphoric reference to
modal-like and temporal-like entities, just as was claimed for spoken languages by
Partee and Stone; and that (ii) there is a natural sub-class that includes times, possible
worlds, and locations, but excludes individuals, so as to account for the patterns of
locative, temporal, and modal shift that we observed.26 The latter requirement might
well be easier to satisfy in a semantics that countenances situations and individu-
als rather than times, worlds, locations, and individuals, but more work is needed to
decide this issue.

One final point: in all cases discussed in this paper, anaphoric reference made
use of the normal signing space. However some designated ‘time lines’ have been
described for several sign languages, including ASL and LSF. This raises two ques-
tions: first, is anaphoric indexing possible within these time lines? Second, in cases
of temporal reference, what determines the choice between these times lines and the
normal signing space?

With respect to the first question, Emmorey (2002) described three time lines in
ASL:

(i) the ‘deictic time line,’ which ‘extends forward from the dominant shoulder and
is perpendicular to the body,’ and is for instance used to situate ‘tomorrow’ (for-
ward) or ‘yesterday’ (backwards) (p. 108);

(ii) the ‘anaphoric time line,’ which ‘extends diagonally across signing space,’ and
where ‘temporal meaning is derived form the narrative’ (p. 110);

(iii) the ‘sequence time line,’ which is ‘parallel to the body and extends left to right,’
and represents ‘early to later periods or moments in time’ (p. 111).

We have only investigated the deictic time line, and have done so in a highly incom-
plete fashion. Despite several attempts, we were not able to elicit any clear examples
in which signers could point to that line; they preferred to use the normal signing

26A connection between tense and spatiotemporal adverbials is explored in a series of works by
Demirdache and Uribe-Etxebarria. See for instance Demirdache and Uribe-Etxebarria (2005) for refer-
ences.
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space instead. We make no claim that this reflects a general impossibility, as more
research is clearly needed to establish the facts (see also Rathmann 2005; Engberg-
Pedersen 1993 for relevant data, including temporal anaphora, in American and in
Danish Sign Language).

With respect to the second question, one might want to adopt a mixed ontol-
ogy in which, say, the deictic time line only involves moments, while situations or
events/states can appear in the normal signing space. More research is needed to de-
termine whether this speculation is plausible.
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Appendix. Ratings

We give in the table below the ratings we obtained for the main examples discussed
in Sects. 3 and 4. [Inf 1 10.11.02] should be read as: ratings given by consultant Inf 1
on November 2, 2010 (i.e., on 10.11.02 in year.month.day format).27

[Inf 1
10.11.02]

[Inf 1
10.11.03]

[Inf 1
10.11.04]

[Inf 3
10.11.04]

[Inf 3
11.02.02]

[Inf 2
11.01.07]

Average
over
trials

Average
over
subjects

(5a) 7 7 7 5 7 7 6. 7 6.7

(5b) 7 7 7 7 7 7 7 7

(6a) 7 7 7 7 6 7 6.8 6.8

(6b) 7 7 7 7 7 7 7 7

(8a) 7 7 7 5 7 6 6.5 6.3

(8b) 7 7 7 3 5 6 5.8 5. 7

(9a) 6 7 7 5 6 7 6.3 6.4

(9b) 7 7 7 6 7 7 6.8 6.8

(11a) 7 7 7 7 6 6 6. 7 6.5

(11a′) 5 6 5 6 6 6 5. 7 5. 8

(11b) 7 6 7 7 7 6 6. 7 6.5

(11b′) 7 7 7 7 7 6 6.8 6. 7

(12a) 7 7 7 6 7 6 6.7 6.5

(12a′) 5 5 (‘close to 6’) 6 6 7 6 5.8 5.9

(12b) 7 6 7 7 7 6 6.7 6.5

(12b′) 7 7 7 6 6 6 6.5 6.3

27Our examples were typically tested with other sentences, many of which involved binding-theoretic
violations—i.e., violations of a semantic rather than syntactic nature. This is somewhat important to avoid
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