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Abstract

Indefinites may co-vary with pronouns they do not c-command. The donkey
configuration is the best-studied of these configurations. It is well-known that
these configurations give rise to both existential and universal truth-conditions
and that they don’t require uniqueness (Heim, 1982). While there is a rich litera-
ture on pronoun readings in connection to donkey sentences (Champollion etal.,
2017; Chierchia, 1992; Kanazawa, 1994, a.0.), similar questions also arise in simpler
configurations without quantifiers, like cross-conjunction anaphora, and cross-
disjunction anaphora (i.e. bathroom sentences, Roberts (1987)). In the case of
bathroom sentences, it s still an open empirical question whether these sentences
receive an existential reading (Elliott, 2020), a universal reading (Krahmer and
Muskens, 1995) or both, and whether they require uniqueness (Gotham, 2019).
In this paper, we present a series of truth-value judgment tasks aimed at probing
the truth-conditions accessed in cross-conjunction and cross-disjunction config-
urations. We conclude that there is evidence that cross-disjunction sentences are
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ambiguous between an existential reading and a universal reading and that there
is only evidence for existential readings in cross-conjunction sentences. We argue
that this pattern is not predicted by any existing approach and discuss possible
amendments. While the amendments are successful in predicting the patterns
we observe, they rely on arbitrary and unmotivated stipulations. An additional
consequence of our results is to show parallels between the readings obtained in
donkey (i.e. quantified) sentences and the readings obtained in non-quantified
sentences, suggesting a unified approach for both is desirable.
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1 Introduction

Pronouns may co-vary with indefinites that do not c-command them. The most well-
studied case is the case of donkey sentences in (1).

(1) Every farmer who owns a donkey; cherishes it;.

Deriving the possibility of co-varying readings in such non-c-commanding configura-
tions is a hard problem that has often required sophisticated analyses (Cooper, 1979;
Evans, 1977, 1980; Heim, 1982; Kamp et al., 20115 van der Does, 1993). Even when an
analysis does predict the possibility of co-variation, there remains the question of which
truth-conditions ought to be predicted. Two main types of readings have been consid-
ered: the existential reading, paraphrased in (2a), and the universal reading, paraphrased

in (2b).

(2) Paraphrase: cvery farmer who owns a donkey cherishes. ..
a. ... atleast one of the donkey they own (3 reading)
b. ... all of the donkeys they own (V reading)

For a sentence like (1), speakers access sometimes an existential and sometimes a uni-
versal reading. There is evidence for this in both the theoretical literature (Champol-
lion etal., 2017; Chierchia, 2009; Cooper, 1979; Kanazawa, 1994; Schubert and Pelletier,
1989) and the experimental literature (Deni¢ and Sudo, 2022; Foppolo, 2008; Geurts,
2002; Sun et al., 2020).

The literature has also investigated variants of the donkey sentence in (1) with other
quantifiers like 7o, as in (3), or some, as in (4). There, the evidence for ambiguity is
much scarcer. Experimental work has only found evidence for an existential reading,
not for a universal reading. In theoretical work (Chierchia (2009), where the example
is attributed to Kanazawa (1994)), the evidence for such readings mainly comes from
umbrella sentences, like ().



(3) No farmer who has a donkey; cherishes it;

a. ... cherishes any of the donkeys they own (3 reading)

b. ... cherishes all of the donkeys they own (V reading)
(4) Some farmer who has a donkey; cherishes it;

a. ... cherishes some of the donkeys they own (3 reading)

b. ... cherishes all of the donkeys they own (V reading)
(s) No person who has an umbrella left it at home today.

a. #...left some of their umbrellas at home (3 reading)

b. v ...left all of their umbrellas at home (V reading)

In summary, there has been a reasonable amount of work on readings of donkey sen-
tences. By contrast, much less attention has been given to the readings of indefinite-
anteceded pronouns outside of the donkey configuration. Such configurations include
cross-conjunction anaphora, as in (6a), and bathroom sentences (i.e. cross-disjunction
anaphora), as in (6b).

(6) a. Sam owns a donkey; and it; is gray.

b. Either Sam doesn’t own a donkey; or it; is gray.
There as well, it is an empirical question whether these sentences receive an existential

reading (as in (7a) or (8a)), a universal reading (as in (7b) or (8b)) or both, or some other
truth-conditions entirely. The goal of this work is to answer this empirical question.

(7) Paraphrase of (6a): Sam owns at least one donkey and ...
a. ... atleast one donkey owned by Sam is gray (3 reading)

b. ... every donkey owned by Sam is gray (V reading)

(8) Paraphrase of (6b): cither Sam doesn’t own a one or more donkeys or ...
a. ... atleast one donkey owned by Sam is gray (3 reading)
b. ... every donkey owned by Sam is gray (V reading)

We believe there are multiple theoretical benefits to answering the question. First, per-
haps in part due to the literature’s focus on donkey sentences, some theories rely on



the presence of every to generate the relevant readings of (1) (Champollion et al., 2017;
Chierchia, 1992; Heim, 1982, a.0.). By studying constructions that, on the surface, do
not include any quantifier apart from the indefinite antecedent, we can decide which
readings are attributable to the presence of a quantifier, and which ones are not.

Second, the theoretical literature contains contradicting predictions regarding the
truth-conditions exhibited by bathroom sentences specifically’. Some theories expect
bathroom sentences to receive universal readings, some to receive existential readings.
By eliciting clear data, we hope to settle this debate.

This work presents three experimental studies investigating the truth-conditions
that arise in cross-conjunction and bathroom sentences. To foreshadow, we conclude
that there is evidence that bathroom sentences are ambiguous between an existential
reading and a universal reading and that there is only evidence for an existential reading
for cross-conjunction sentences. We argue that our results are challenging to all theo-
retical approaches.

The roadmap is as follows: in section 2, we present experiment I, a truth-value
judgment task testing the truth-conditions of cross-conjunction sentences. Section 3
presents experiment I, which investigated the truth-conditions of bathroom sentences.
The experiment III of section 4 investigates both types of sentences in tandem. It was
aimed to rule out a potential interpretation of experiment I and to replicate the results
from the previous two studies. Section s discusses the significance of our results with
respect to existing theories: we conclude that, while our results fall in line with (a mod-
ified version of) Kanazawa (1994)’s generalization, they are not predicted by any extant
theory.

2 Experiment I: pronoun across conjunction

In experiment I, we studied pronouns in conjunctive sentences like:
(9) Thereisadonkey; and it; is gray.

(0) Readings:

There is one or more donkeys and. ...

a. ...atleast one donkey is gray. (existential)
b. ...everydonkey is gray. (universal)
C. ...the unigue donkey that there is is gray. (uniqueness)



There exists a strong consensus, particularly in dynamic analyses (Groenendijk and
Stokhof, 1990; Heim, 1982; Muskens, 1996), that such cross-conjunction pronouns yield
existential readings, as in (10a). The main goal of this study is to confirm this conclu-
sion in a controlled experimental setting with naive participants. A secondary goal of
this study is to test whether the sentence may also have other readings in addition to
the existential reading. There are echoes to this in the theoretical literature. For in-
stance, there are marginal claims (Chatain, 2018; van der Does, 1993) that universal read-
ings in (1ob) are possible. Taking inspiration from Kadmon (1990), we also seek to test
whether speakers have detectable uniqueness intuitions and access a reading like (1oc).
Furthermore, we wonder whether such uniqueness intuitions stem from the use of the
pronoun perse, or auniqueness implicature coming from the singular indefinite (Sauer-
land, 2003; Spector, 2007), which is independently attested. To test this, we add, as a
baseline, minimally different sentences that contain an indefinite but no pronoun. That
way, we can compare between the amount of uniqueness readings accessed in sentences
with and without pronouns.

2.1 Pre-registration

The study was pre-registered on the Open Science Framework (Foster and Deardorft,
2017) and is accessible at https://osf.io/n4vftt.

2.2 Materials

The task is a truth-value judgement task. Participants are presented with a picture and
are asked to give a 7-point rating, on scale that ranges from completely false to completely
true. Figure 1 illustrates a trial. Prior to the trials, the instructions (reproduced in (1r))
explained to participants that they should rate “how true the sentence feels to [them]”.
To emphasize the non-normative nature of the task, we added that there was no correct
answer”.

(1)  For each trial, you will see several geometrical objects and a sentence in bold. Each
time you will have to rate how true the sentence feels to you given the set of objects.
There is no "correct answer”. What we are interested in is you/séc/ intuituve/sic/
judgement.

*Unfortunately, our instructions contained some typoes which were only caught after the experi-
ments were run. These are, to our knowledge, the only typoes and we don’t think they may affect the
results in any way.


https://osf.io/n4vft

Across all conditions, the picture presented shows 4 colored shapes displayed ina 2 x 2

grid (cf fig. (1)).

progress

There is a circle and the triangle is red
Completely false Completely true

Figure 1: A typical trial in experiment I (condition NOPRONOUN-TRUEWEAK)

There are 9 conditions, which vary the type of sentence presented and the type of
picture. All participants see all conditions (within-participant design). Among the 9
conditions, we have a “pronoun” group of 4 conditions and a “ro-pronoun” group of
s conditions. The two groups vary in the type of sentence presented. In conditions
of the “pronoun” group, the sentence presented is of the form in (12), where SHAPE is
randomly picked between either “triangle”, “circle” or “square” and CoLOR between
with “red”, “green” or “blue”.

() Pronoun conditions
There is a SHAPE and it is COLOR.

The 5 conditions are described in table 1 (assuming SHAPE is triangle and CoLOR is
blue). The pictures are designed to tease apart the three readings we are interested in:
the existential, the universal and the uniqueness reading. For instance, speakers access-
ing an existential reading would judge PRONOUN-EXISTENTIAL true and PRONOUN-
SECOND-FALSE false, which would likely translate in a significantly higher mean rating
for the former condition than for the latter.



existential universal uniqueness

PRONOUN-FIRST-FALSE F F F
PRONOUN-SECOND-FALSE F F F
PRONOUN-EXISTENTIAL T F F
PRONOUN-UNIVERSAL T T F
PrONOUN-UNIQUE T T T

Table 1: Readings true in each condition

(13) a. PRONOUN-FIRST-FALSE: the picture contains no triangle.

b. PRONOUN-SECOND-FALSE: the picture contains a unique triangle and that
triangle is not blue.

c. PRONOUN-EXISTENTIAL: the picture contains one blue triangle and one non-
blue triangle and does not contain any other triangle.

d. PRONOUN-UNIVERSAL: the picture contains two blue triangles and does not
contain any other triangle.

e. PRONOUN-UNIQUE: the picture contains one blue triangle and does not con-
tain any other triangle.

As discussed in the previous section, conditions of the “zo-pronoun” group served
as a baseline for the pronoun conditions, to test any uniqueness implicature that may
arise independently of the use of a pronoun. The sentence used in these conditions,
given in (12), uses “the SHAPE,” instead of 7t (where SHAPE, was always different from
SHAPE;).

(14) No-pronoun conditions
There is a SHAPE, and the SHAPE, is COLOR

To describe the conditions, we assume for concreteness that the sentence is there is a
triangle and the circle is blue. In all pictures of the no-pronoun conditions, there is only
one circle, thus the uniqueness presupposition carried by the circle is always met. There
are four conditions:

(15) a. NoPRONOUN-FIRST-FALSE: the picture contains no triangle, a unique cir-
cle, which is blue and three other squares of any color.

b. NoPRrRoNOUN-BoTH-FALSE: the picture contains no triangle, a unique cir-
cle, which is not blue, and three other squares of any color.



c. NoProNoUN-TRUEWEAK: the picture contains two triangles a unique cir-
cle which is blue and two other squares of any color.

d. NoPRONOUN-TRUESTRONG: the picture contains a unique triangle, a unique
circle which is blue and three other square of any color.

There was 3 trials for each of the 9 conditions, amounting to 27 trials in total (no filler
trials were used).

2.3 DParticipants

6o participants were recruited using the platform Prolific (Palan and Schitter, 2018).
Through two question at the end, we excluded any participant who reported a form
of color blindness or reported not being native speakers of English. As a first atten-
tion check, we excluded any participant who, on more than one trial, did not give one
of the two lowest ratings to the NOPRONOUN-FIRST-FALSE and PRONOUN-FIRST-
FALSE conditions. We furthermore excluded participants who always answered with
one of the two leftmost scale items for all trials. Neither condition was used as a ba-
sis for statistical comparison, so as to avoid spurious effects’. 4 participants ended up
excluded by these criteria.

2.4 Results

All statistical tests presented here were pre-registered, unless explicitly noted. The Holm-
Bonferroni correction method for multiple testing was used ; the p-values reported be-
low are the corrected p-values.

Existential and universal readings. The sentence containing a pronoun was rated
significantly lower in the PRO-2ND-FALSE than in the PRo-3 condition (two-sided paired
t-test* ; t = 28.228, df = 108.55, p-value < 2.2e716). The pictures in the PRo-3 were
given on average 4.595 more points than the pictures in the PRO-2ND-FALSE condi-
tion (95% confidence interval: [4.27,4.92]). On the contrary, the difference between

3There may still be a worry that participants’ response to the PRONOUN-FIRST-FALSE is correlated
with their response to PRONOUN-SECOND-FALSE and that excluding participants giving too often a
high score to the former condition might exclude participants who give a high score to the PRoNOUN-
SECOND-FALSE condition, creating an artificial difference between PRONOUN-SECOND-FALSE and
PRONOUN-EXISTENTIAL (one of our statistical comparisons). However, in post-hoc analyses, we find
our results remain qualitatively the same if we don’t perform any exclusions. So the four excluded par-
ticipants are unlikely to be driving the difference we’re finding.
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Figure 2: Mean score given by participants (1-7) to each condition. The conditions are
divided in the Pro conditions where the sentence is of the form “There is a triangle
and it is blue” and the NoPRro conditions where the sentences is of the form “There is

a triangle and the circle is blue”
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the Pro-3 and the PRO-V was not significant (two-sided paired #-test ; t = —0.24521,
df = 105.09, p-value = 0.8068). The mean difference in ratings was only 0.047619
(95% confidence interval: [—0.432,0.337]).

These results support the presence of an existential reading but do not provide ev-
idence for the presence of a universal reading. We may now turn to the question of
whether there is an effect of uniqueness and whether this effect is mediated by the pres-
ence of a pronoun.

Uniqueness effects.  The score given to the PRo-V was rated on average 0.38 lower
than in the PrRo-V condition but the difference between the PrRo-V and the Pro-UnNiq
conditions did not pass the 0.05 significance threshold after correcting for multiple
comparisons (two-sided paired z-test ; t = 2.0146, df = 101.85, p-value = 0.1397).

Finally, we wanted to check whether the presence of the pronoun mediated any
effect of uniqueness. To do so, we performed a 2-way within subjects ANOVA, with
group (pronoun vs no pronoun) as the first independent variable and condition type
(unique vs not unique) as the second independent variable. We chose the PrRo-V to
stand for the non-unique condition in the pronoun group (with NoPro-NoUNIQ
beingits counterpart in the no-pronoun condition). The interaction was not significant
(F(df interaction, df within) = 0.953, p = 0.666).

2.5 Discussion

Overall, our results strongly confirm the presence of an existential reading of cross-
conjunction anaphora. We do not find evidence of a universal reading. This could
either mean that this universal reading simply does not exist or that it requires special
licensing conditions which were not met in our experiment set-up.

Likewise, the effect of uniqueness could not be detected. The differences in score
between the PrRo-V condition where the sentence “There is a triangle and it is blue” is
matched with a picture with two blue triangles, and the PRo-UN1Q where itis matched
with a picture with a single triangle, which is blue, did trend in the expected direction:
the score given to the former was on average lower than in the unique condition. How-
ever, this difference was not significant. Furthermore, there was no significant interac-
tion between use of a pronoun and uniqueness. We thus do not find evidence that the

#We run the f-tests and 2-way ANOVA as follows. First, for each and each condition, we average the
score given to the three trials of that condition by that subject. The paired t-test wouldn’t be applied
otherwise. Then, we subset our data to the two conditions (#-test) or two pairs of conditions (ANOVA)
we wish to compare. We run the test on this averaged subsetted dataset.

1I



pronoun, by itself, imposes uniqueness restrictions on top of any uniqueness implica-
tures that the indefinite itself may yield.

These results overall comfort the conclusions of the literature, including but not
limited to the dynamic literature, which predict existential truth-conditions for pro-
noun across conjunctions. In the sequel, we investigate the truth-conditions of pro-
nouns across disjunctions (so-called bathroom sentences), which are more controversial.

3 Experiment II: pronoun across disjunction

In this second experiment, we are interested in the truth-conditions of sentences like (16),
so-called bathroom sentences, where the pronoun and its indefinite antecedent are split
across adisjunction. The felicity of such sentences raises a challenge to classical dynamic
treatments (Groenendijk and Stokhof, 1990, 1991; Heim, 1982) and these sentences have
been heavily discussed in that connection.

(16) Either there isn’t a circle or it is blue.

a. [Existential reading:
If there is at least one circle, one circle is blue.

b. Universal reading:
If there is at least one circle, every circle is blue.

c. Uniqueness reading:
If there is at least one circle, there is just one and it is blue.

Many theories have been proposed to explain why bathroom sentences sentences are
telicitous (Elliott, 2020; Krahmer and Muskens, 1995; Mandelkern, 2020). Somewhat
less discussed is the question of which truth-conditions bathroom sentences should re-
ceive. As with conjunction, three readings may  priori be expected: an existential (16a),
a universal (16b) and a uniqueness reading (16¢).

Our goal was to test which reading or readings among these three were actually
accessed by naive participants. While we could have tested sentences of the form in (16),
we worried about possible ignorance inferences of disjunction. In a natural setting, a
cooperative speaker can only utter a disjunction like (16) if they do not know which
disjunct is true, in particular whether there was a circle or not. Since pictures fully
specify all the relevant information, participants might reject the sentence, simply on
the basis that a speaker would never have uttered the sentence, if they are cooperative
and see the same picture that the participant sees.

12



To remedy this potential confound, we tested the slightly more complicated sen-
tences in (17), embedding the disjunction under the quantifier 2% every row. When em-
bedded under quantifiers’, disjunctions do not yield ignorance inferences ; they could be
uttered by a fully informed speaker. Instead, they give rise to distributive z'mplzmmres,
as presented in (17), which will be met in all the pictures we construct.

(17) Inevery row, either there isn’t a circle or it is blue.

a. [Existential reading:
In every row with one circle or more, at least one circle is blue.

b. Universal reading:
In every row with one circle or more, every circle is blue.

c. Uniqueness reading:
In every row with one circle or more, there is just one circle and it is blue.

(18) a. ~v in some row, there isn’t a circle

b. ~ in some row, there is a blue circle

A final remark is that as with conjunctions, we may ask whether the presence of a
uniqueness reading could be attributed to an implicature of uniqueness, arising inde-
pendently from the singular indefinite 4 circle. However, that proposal is harder to
formulate in the bathroom case than in the conjunction case, because the indefinite «
circle here is embedded in a downward-entailing environment. In these environments,
no uniqueness implicature may arise”. For this reason and to keep the load of the exper-
iment light on participants, we chose not to include no-pronoun baseline conditions,
as we did in the experiment I of section 2.

3.1 Pre-registration

This study was pre-registered on the Open Science Framework (Foster and Deardorft,
2017) and is accessible at https://osf.io/n4vft.

SIgnorance inferences can still arise in this context if the domain of quantifier is smaller than the
number of disjuncts (Denic, 2020). But such is not the case in our examples.

®Interactions between implicatures of disjunction and pronouns has, to our knowledge, only been
discussed in Elliott and Sudo (2023), in the case of Free Choice specifically. We don’t know whether the
intuitions we informally report here for distributive implicatures are predicted by any theory.

7It may be that a weaker implicature is derived, namely if there is a circle, there is only one. We acknowl-
edge this might be a possibility but we don’t know of any theory that would predict such an inference.

13
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In every row, either there isn't a square or it is green

Completely false O O O O O O O Completely true

Figure 3: A typical trial in experiment II

3.2 Materials

The task was exactly the same as in experiment I from section 2, but for the pictures
and sentences used.

The pictures now included rows of colored shapes, with varying number of shapes
per row, as figure 3 illustrates. To make the picture easier to parse, each type of shape was
placed in the same position in each row and each trial: circles were on the left, triangles
in the middle and squares on the right.

The sentences presented were always of the form in (19).

(19) Inevery row, either there isn’t a SHAPE or it is COLOR

There were 5 conditions, 3 trials per condition, amounting to 15 trials in total. The
conditions only varied the type of picture presented. There were two false baselines,
Disj-FiIRow and Disj-F2Rows, depending on the number of rows for which the dis-
junction was false. D1sj-F2R 0ws was used for our exclusion criteria® and Disj-FIRow
was used as basis for statistical comparisons. In Disj-FIRow, one row made disjunc-
tion false and two rows made it true ; in Di1sj-F2ZRows, two rows made it false and one
made it true. Taking (17) as a reference sentence, false rows contained a single non-blue
circle and other non-circle shapes. Regardless of the reading accessed for disjunction,
we expected this to make the conjunction false. In true rows, there was no circle at all.

8 As for Experiment I (cf fn. 3), there may be a worry that the answers to Disj-F2Rows and Disj-
FiRow likely are correlated so that by excluding participants who give a high score to Disj-F2Rows,
we’re excluding participants who give a high score to D1sj-FiRow, with the potential to create an arti-

14



The three target conditions were D1sj-3, D1sj-V and Di1sj-U. In each target condi-
tion, two rows made the disjunction true according to one reading but not any stronger
reading, one row made it true by not having any circles. So for instance, two rows in the
Disj-3 picture made the existential reading true and not the universal one (by having
one red circle and one blue circle) and one row contained no circle at all. We summarize
the different conditions in the list below:

¢ Disj-F2Rows: 2 rows with just 1 non-blue circle, 1 row with no circle false under

all
¢ Disj-FiIRow: 1 row with just 1 non-blue circle, 2 rows with no circle
* Disj-3: 2 rows with 1 blue circle, 1 non-blue circle, other rows no circle
* Disj-V: 2 rows with 2 blue circles, other rows no circle

* Disj-U: 2 rows with 1 blue circle, other rows no circle

In table 2, we list how the different conditions would be judged by participants
depending on the readings they access.

existential reading  universal reading uniqueness readings
Disj-F2Rows F F F
Disj-FiRow F F F
Disj-3 T F F
Disj-V T T F
Disj-U T T T

Table 2: Predicted truth-values for each condition, depending on the reading of the
sentence

3.3 Participants

80 participants were recruited using the platform Prolific (Palan and Schitter, 2018).
Through two questions at the end, we excluded any participant who reported a form
of color blindness or reported not being native speakers of English. First, we excluded

ficial difference between Disj-FIRow and the D1sj-3 (one of the comparisons to be run). However, in
post-hoc analyses, we find our results remain qualitatively the same even if we run our analyses with all
participants, making it unlikely that the effects observed are the result of our exclusion procedure.

15



Mean score per condition
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Figure 4: Mean score given by participants (1-7) to each condition.

any participant who, on more than one trial, did not give one of the two lowest ratings
to the D1sj-F2Rows. Second, we excluded participants who always answered with one
of the two leftmost scale items for all trials. 13 participants ended up excluded by these
criteria.

3.4 Results

All'statistical tests presented here were pre-registered, unless explicitly noted. The Holm-
Bonferroni correction for multiple testing was used ; the p-values reported below are
the corrected p-values. Figure 4 represents the mean score given by participants to each
condition.

The D1sj-3 condition was rated significantly higher than the Disj-FtRow condi-
tion (two-sided paired f-test’ ; t = 4.2049, df = 126.45, p-value = 9.8¢7°) but sig-
nificantly lower than the D1sj-V (two-sided paired t-test ; t = —6.7844, df = 125.5,
p-value = 1.2e79). The difference between the Disj-V and the Disj-U conditions was

16
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Figure 5: Answers given to each condition. Each bar represents the number of times a
particular answer was selected

not significant (two-sided paired #-test ; t = 0.1762, df = 130.95, p-value = 0.8604).
From this, we conclude that the disjunction is truly ambiguous between an existen-
tial reading and a universal reading. In certain circumstances, speakers access a universal
reading leading them to judge the sentence false and, in others, they access an existen-
tial reading and judge it true. As a result, the mean score for the D1sj-3 is intermedi-
ate between Disj-FIRow and Disj-V reading. To corroborate that interpretation, we
may observe that the responses to the D1sj-3 seem to follow a bi-modal distribution (cf
fig. 5), with the lowest score and the highest score being the two most selected responses.

3.5 Discussion

The results of this experiment confirm the presence of both an existential and a univer-
sal reading for bathroom sentences. If true, these results are interesting because they are
challenging for all existing theories, as we’ll discuss in section 5. In the next experiment,

9The methodology to run these test is as described in fn. 4
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we seek an explicit comparison between the conjunction case and the disjunction case
and to rule out a possible interpretation of experiment II.

4 Experiment III: pronouns across conjunction and
disjunction

This study compares the readings of pronouns across conjunctions (cross-conjunction
anaphora) and disjunctions (bathroom sentences). Our first goal was to confirm the dis-
crepancy suggested by the previous two experiments: while we could only evidence an
existential reading in conjunctions (experiment I in section 2), we found evidence for
both an existential and a universal reading in disjunctions (experiment II in section 3).
We now wanted to replicate these results within participants, by presenting both types
of sentences within one and the same experiment.

Our second goal was to rule out a possible interpretation of experiment II. Because
the bathroom sentences presented in experiment II contained the quantifier 7z every
row, that universal quantifier might be argued to be the source of the universal reading,
rather than it being a property of disjunction per se. This alternative explanation would
have theoretically precedents: chapter 2 of Heim (1982) essentially proposes that uni-
versal quantifiers are unrestricted binders and may bind both indefinites and pronouns.
The idea comes from Lewis (1975) and appears in many other works (Kamp et al., 20113
Schubert and Pelletier, 1989, a.0.). Under this view, bathroom sentences may be rep-
resented by (20a) ; with this parse, they would receive the truth-conditions in (20b),
which are equivalent to the universal reading.

(20) a. Inevery row”, either there isn’t a circley or ity is blue.

b. Yy, Vx,row(y) — =(circle(x) Ain(y)(x)) Vv blue(x)

To test this alternative interpretation, we tested the readings of unembedded disjunc-
tions directly. If the universal quantifier 7z every row were critical to the generation of
the universal reading, unembedded disjunction should lack a universal reading, result-
ing in higher ratings to pictures that make the existential reading true and the universal
reading false.

As explained in section 3, we initially shun away from unembedded disjunctions,
as potential ignorance inferences may lead participants to judge such unembedded dis-
junctions to be infelicitous. However, we reasoned that any such degradation, if it were
found, should affect all true conditions of the disjunctive sentences indiscriminately
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and, in particular, would not change the interpretation of any comparison with the
conjunction cases.

4.1 Pre-registration

This study was pre-registered on the Open Science Framework (Foster and Deardorft,
2017) and is accessible at https://osf.io/edmgx.

4.2 Materials

The task was the same picture rating task as in experiment I and experiment II. The
pictures were like those used in experiment I, displays of four colored shapes (cf fig. 1).
Each trial either belonged to the Conj group or Di1sj group. The sentence used for the
Cony trial was of the form in (21a), while the sentence used for the D1sj trial was of the
form in (21b).

(21) a. Thereisa SHAPE and it is COLOR.

b. Either there isn’t a SHAPE or it is COLOR.
In trials of the ConJ group, the picture presented was one of the following s picture
types (illustrated for there is a triangle and it is blue) in (22). The picture types described
in (22a-b) are two false baselines, making false either the the first conjunct or the second

one (hence their names) ; the other 3 are the target conditions. Table 3 lists the predicted
truth-values for each of these conditions based on the reading accessed.

(22) Cony conditions
Conj-Fr*': 4 non-triangle shapes of a random color.
b. Conj-Fz“d: exactly one triangle, the triangle is not blue, 3 non-triangle shapes.

c. Conj-3: exactly two triangles, one blue and one non-blue, 2 other non-triangle

shapes.
d. Conj-V: exactly two triangles, both blue, 2 other non-triangle shapes.
e. Conj-U: exactly one triangle, the triangle is blue, 3 other non-triangle shapes.
For the Disjy group, there were 5 picture types. They are given in (23) (for the sentence

either there isn't a triangle or it is blue). Table 4 lists the truth-values predicted for each
of these conditions based on the reading accessed.
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(23) a. Dist-F: exactly one triangle, the triangle is not blue, 3 non-triangle shapes.

b. Disj-3: exactly two triangles, one blue and one non-blue, 2 other non-triangle

shapes.
c. Disj-V: exactly two triangles, both blue, 2 other non-triangle shapes.
d. Disj-U: exactly one triangle, the triangle is blue, 3 other non-triangle shapes.

e. Dist-Tr*": no triangle, 4 non-triangle shapes.

existential reading universal reading
Conj-Fr** F F
Conj-F2"d F F
Conj-3 F T
Conj-V T T
Conj-U T T

Table 3: Predicted truth-values for each Conj conditions, depending on the reading of
the sentence

existential reading  universal reading
Dist-F F F
Disj-3 F T
Disj-V T T
Disj-U T T
Dist-T1** T T

Table 4: Predicted truth-values for each Di1sj conditions, depending on the reading of
the sentence

There were 3 trials for each condition, amounting to 3 x (5 +5) = 30 trials. The
experiment was split in two blocks: one block only contained Conj trials, one block
only contained Disj trials. The two blocks were separated by a screen indicated “ /7
now move on to a different type of sentence”. This was done in an effort to minimize
workload, as all sentences within one block were of the same form. The order of the
Cony and D1sj block was randomized across participants.
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4.3 Participants

130 participants'® were recruited using the platform Prolific (Foster and Deardorft, 2017).
Through two question at the end, we excluded any participant who reported a form of
color blindness or reported not being native speakers of English. As a first attention
check, we excluded participants who scored more than 2 on at least two of the Conj-
Fr*condition trials. As a second attention check, we excluded any participants who
scored less than 6 on at least two of the Dist-T1°" condition trials.

With this criterion, we ended up excluding 61 participants. This represents ~47% of
our participants. It seems that 59 of the excluded participants were excluded on the basis
of the second attention check ; in other words, roughly half of the participants gave a
low (false-like) rating to a sentence like (24), when the picture contained no circles at
all (i.e. the first disjunct is true).

(24) Either there isn’t a circle or it is blue.

The large number of exclusions is worrying. It warrants a thorough discussion, which
we conduct in the discussion section 4.5. To foreshadow, we argue that even with this
high exclusion rate, the result still allows to conclude to the presence of a universal read-
ing in bathroom sentences, independently of the presence of a quantifier like 77 every
row (as used in experiment II), which answers the question we sought to answer. We set
aside this discussion for the time being and present our statistical comparisons.

4.4 Results

Figure 6 represents the mean score given by the non-excluded participants for each con-
dition. All statistical tests presented here were pre-registered, unless explicitly noted.
Here, every comparison was obtained by the following method: we fitted Cumulative
Link Models (Agresti, 2012)" to the data™ including participant as the random effect

'®More participants recruited here than in the previous two experiments. This number was calculated
by a power analysis, using the results of the previous two experiments as a basis for the calculation. Since
the difference between the uniqueness and the universal conditions in experiment I was very small (and
indeed not significant), it was found that any effect of uniqueness would require twice as many partici-
pants to evidence.

"Using Cumulative Link Models is deemed more suited to the kind of ordinal data our experiments
looked at. This methodology was suggested to us by Nina Haslinger (p.c), but after we had already pre-
registered the first two experiments. This is why there is a discrepancy between the statistical methodolo-
gies of the first two experiments and that of experiment III. However, using Cumulative Link Models in
experiments I and II did not alter the conclusions. The only difference was that there was a significant
difference between the results for the PRONOUN-UNIVERSAL and the PRONOUN-UNIQUE conditions
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Figure 6: Mean score given by participants (1-7) to each condition.

and then performed likelihood ratio tests in which the deviance of the models contain-
ing the main or interaction effect of interest was compared to another model without
that effect. We report the ¥ and p-values obtained in doing such comparisons. The
Holm-Bonferroni correction method for multiple comparisons was used ; the p-values
reported below are therefore corrected p-values.

Overall, we mostly replicated the results of experiment I on conjunctions and exper-
imentII on disjunctions in the corresponding block. For the Conjy block, we found that
speakers gave significantly higher ratings to the Cony-3 than to the Conj-Fa (y*(df =
1) =536.37, p < 2.2¢"1%), but no significant difference were found between the Conj-
3 and the Cony-V (¥2(df = 1) = 0.3841, p = 0.5354). The difference between the
Cony-V and the Cony-U was significant (y*(df = 1) = 47.863, p = 2.286e'!). This

in experiment I. But there was still no interaction with the conditions of the No-PRONOUN condition.
Unlike the methodology used in the previous two experiments, as described in fn. 4, we didn’t av-
erage scores across the 3 trials of a given condition, when using CLD, as it would lead to a degraded fit.
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Figure 7: Interaction plot showing comparing the difference between the 3 and the V
condition in the CoNyJ block and the D1sjy block.

is an effect that we did not find in experiment I.

For the D1sj block, we found that speakers gave significantly higher ratings to the
Disj-3 than to the Drsj-Farse (y*(df = 1) =69.103, p < 2.2¢71%), and that they gave
significantly higher ratings to the D1sJ-V than to the Disy-3 (y*(df = 1) = 29.98, p =
1.746e™"). No significant difference were found between the D1sj-V and theDisj-U
(y?(df=1) = 1.2348, p = 0.267).

Finally, we found a significant interaction between picture (3 vs. V) and block (D1sj
vs Cony) (x*(df =1) =9.0431, p = 0.00791). The interaction plot is given in fig. 7.

4.5 Discussion

Opverall, this experiment seems to corroborate the results of the previous two. In con-
junctive sentences, only existential readings can be evidenced. In disjunctive sentences,
the pronoun is ambiguous between an existential reading and a universal reading.

But there is a caveat. Roughly half of the participants were excluded because they
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judged the disjunctive sentence false in the control condition when there were no cir-
cles (a normatively incorrect behavior). This is an indication that participants did not
complete the task as intended. If they did not complete the task as intended, can we be
sure that the differences observed between the target conditions truly reflect readings
of the sentence? We want to spell this worry out in details ; to foreshadow, we argue
that, all things considered, differences between the target conditions cannot solely be
attributed to the unexplained behavior we observed in control condition.

First, we state that we don’t have an explanation for why participants reject the dis-
junctive sentence in the Dist-T1*" condition. There are many options: (a) participants
could be rejecting the sentence because of unmet ignorance implicatures, as we dis-
cussed in the introduction of this section, (b) they could be misread the sentence as
there is a circle and it is blue (a misparse), (c) they could have adopted a inaccurate but
fast verification strategy (gzve high mark if green circle visible), or yet other hypothe-
ses. While there may be reasons to choose one hypothesis over another®, we want to
reason generally: we call UB this unexplained behavior. Every participant has a certain
probability p of exhibiting UB and they may exhibit it on both control and target trials.
By definition, we can say participants exhibiting UB give low ratings to the Dist-T1*" ;
however, short of an explanation on what UB is, we don’t know 4 priori what ratings
participants which exhibit UB on target trials will give. If, for instance, UB leads to
give low ratings to the D1sj-FaRows and high ratings to the Disj-3, this may result in
a significant difference between these two conditions, but this difference could not be
attributed to the presence of a universal reading, because it is not known what UB is.

Our exclusion criterion does not guarantee that all participants remaining after ex-
clusion don’t exhibit UB. It simply guarantees that they did not exhibit UB more than
once on a control trial. This makes it possible to spell out the worry somewhat more
clearly: it could well be that the difference we observed between the Disj-F2Rows and
the Disj-3 conditions, is entirely attributable to UB.

While our exclusion criteria don’t rule out non-excluded participants from exhibit-
ing UB in target trials, it is reasonable to say this: on average, the probability p of ex-
hibiting UB is higher in excluded participants than in included participants. This fol-
lows if, as is likely, participants don’t all have the same probability of exhibiting UB. In
that case, participants who are more liable to UB are also more likely to exhibit UB on
control trials and thus more likely to be excluded.

This observation means that we can get an insight on what responses UB triggers

BThere are good reasons to think that (a) is not the case. If participants did reject the sentence on the
basis of unmet ignorance implicatures, we’d expect a similar rejection in all conditions that the participant
deems true. But we find that rejected participants, like included participants, give high ratings to the
Disj-U condition, which is true under all readings the participants may get.
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Figure 8: Interaction plot showing comparing the difference between the Disj-3 and the
Disj-V conditions across included and excluded participants.

by comparing the results of excluded participants to the results of non-excluded par-
ticipants. More specifically, if the differences observed between the target conditions
is wider among excluded participants than they are among included participants, then
we can conclude that UB might indeed be responsible for these difterences. If, on the
other hand, the differences are narrower in excluded participants, then it would suggest
that our results are not attributable to UB.

Fig. 8 suggests the latter is the case for the difference between the Disj-3 and the
Disj-V conditions: the difference between the two conditions is actually narrower in
the excluded participants than in the included participants. We can therefore conclude
that at least the universal reading is not due to UB and thus that there is a universal
reading in the absence of a universal quantifier.

Could it be that it is the existential reading that is spurious and due to UB? Experi-
ment IT already concluded to the presence of such readings (and furthermore, it is not
possible to derive them relying on the quantification of the universal quantifier 7z every
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row). In this experiment, we can know that speakers did not access UB. In experiment
II, every condition included rows with no circles. UB, by definition, lead participants to
judge such cases false. Asaresult, the sentence (25) would have come out false regardless
of the condition and so it is unlikely that participants exhibited UB in this experiment'#

(25) Inevery row, either there isn’t a circle or it is blue.

In summary, we argue that while the presence of UB is real and troublesome, it
does not invalidate our conclusion that both the existential and the universal readings
of cross-disjunction anaphora are available in disjunctive sentences. Furthermore, we
can conclude that the universal reading does not require the presence of a universal
quantifier like 772 every row, showing it’s a genuine reading of pronouns in disjunctions.

s General Discussion

The conclusion of experiments I, IT and III is that cross-conjunction anaphora is un-
ambiguously read existentially, while bathroom anaphora is ambiguous between an ex-
istential and a universal reading. Is this pattern predicted?

We discuss three classes of theories: theories that predict that bathroom sentences
are not possible with the given co-indexation (Groenendijk and Stokhof, 1991), the-
ories that predict existential readings for bathroom sentences (Elliott, 2020), theories
that predict universal readings for bathroom sentences (Krahmer and Muskens, 1995).
We show a dilemma: while Elliott (2020) and Krahmer and Muskens (1995) may be
amended to predict our results, thisamendment comes at the cost of making ill-justified
stipulations, ultimately undermining Elliott (2020)’s goal of achieving a “principled”
explanation. On the other hand, adapting Elliott (2020)’s principled account runs the
risk of predicting cross-conjunction anaphora to be ambiguous, contrary to our results.

5.1 Theories that don’t predict bathroom sentences to be possible

Let us illustrate in more technical details the predictions of the different theories. We
start with a theory that doesn’t predict the possibility of bathroom sentences, the Dy-
namic Predicate Logic of (Groenendijk and Stokhof, 1991). In (our formulation of) this
standard dynamic theory, a clause denotes a functions from input assignment to sets of

“Why didn’t participants exhibit UB in experiment II? We speculate that the relative hardness of the
task in experiment II might be responsible. compared to experiment I, made participants more attentive.
If UB is due to a lack of attention, as we submit, this would explain this

26



output assignments (type ggt). A sentence is “s7ue” if its denotation takes the input as-
signment given by the context to a non-empty set of assignments. A sentence like there
is a circle; will, for instance, map an input assignment g to any assignment g’ differing
from g only in that it assigns i to a circle (formal definition in (26a)). Since this set is
empty just in case there is no circle, it follows that the sentence will be true just in case
there is a circle.

In DPL, negation checks what its prejacent would map the input assignment to:
if the prejacent would map the input assignment to an empty set (i.e. the prejacent is
false), then negation leaves the input assignment as is (which means the sentence is true)
; if, on the other hand, the prejacent can update the inputassignment to a non-empty set
(i.e. the prejacentis true), then negation returns an empty set (i.e. falsity). Animportant
fact is that negation has the property of being “externally static”: a constituent of the
form “not p”, no matter what p is, will never alter the assignment function in a way that
may make new pronouns available: it either leaves the input assignment as is or maps it
to the empty set.

(26) a. [thereisacircle] = Ag.Ag’. 3x,circle(x) A g’ = gli—x
b. [it;isblue] =1g.1g’. g =g’ Ablue(g;)
[not] (Pggr) = AgAg'.g=g A3k, p(g)(h)
d. [and] (pgei)(gges) = Ag.Ag . 3h, p(g) (W) A q(h)(g)
e. [or] (pggi)(qger) =Ag.Ag'. g =g A[3h, p(g) (W] A[3h, q(g)(h)]
This definition of negation has the desirable consequence of ruling out impossible anaphoric

link across negation, as in (277a). But it has the unfortunate consequence of ruling out
bathroom sentences, where reference across negation is possible.

(27) a. #Idon’thavea plus one;. They;’re not on the guest list.

b. Either there isn’t a bathroom; or it; is upstairs.
This is a well-known problem of DPL and similar theories. Because such theories don’t

predict bathroom sentences to be felicitous in the first place, they are trivially incom-
patible with our experimental results.
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5.2 Universal reading of bathroom sentences (Krahmer and Muskens,
1995)

Some theories do solve the challenge of bathroom sentences and make concrete predic-
tions regarding its truth-conditions. Krahmer and Muskens (1995), our first example,
propose to enrich the semantics by assuming that sentences may denote a pair of two
updates®, rather than just one as in DPL. In this system, a proposition denotes a pair
of a positive update (which we write [-] ") and a negative update (which we write [-] 7).
For current purposes, we submit that a sentence is considered true if it can be updated
by the positive update. With this, (26a) is enriched into (28): its positive update corre-
sponds to the update of there is a circle as seen in DPL above and its negative update
corresponds to the update of there isn’t a circle in DPL.

(28) [thereisa circle]” = Ag.Ag’. 3x,circle(x) A g’ = gji—x]
= if there is a circle, add it at index i ; fail otherwise
[thereis a circle;]” = Ag.Ag’. g = g A—=3x, x e circle
= if there isn’t a circle, don’t update ; fail otherwise

The use of positive and negative extensions allows for the simple definition of nega-
tion in (29) (as a so-called f7zp-flop operator). With this definition of negation, the posi-
tive update of the prejacent of negation S, and the discourse it may introduce, are still
present in the negative update [-] . In principle, the discourse referents may be re-
trieved later in the composition. Another important consequence of this definition of
negation is that double negations can be eliminated: 7oz not S has the same positive and
negative updates as S.

(20) [notS]" =[S]”
[notS]™ =[S]*

The semantics of the connectives also needs to be adapted to positive and negative up-
dates. Krahmer and Muskens (1995)’s semantics of o7 and and is given in (30), focusing
on the positive updates for ease of exposition. In a nutshell, S o7 §' is treated as having
the same meaning as [f not S, then S'.

5They don’t couch their formalism using the kind of direct semantics we used here. Theirs is a form
of DRT (Muskens, 1996). In order to avoid multiplying frameworks, especially since our point doesn’t
hinge on it, we translate it to the semantics we used here to describe DPL.
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(30) a. [Sand S']" =Ag.Ag’. 3R [S]T (@) A[S]" (W(g)
b. [SorS] " =Ag.Ag’. g=g AVh[S] (g)(h)— 3N [S]" (h)(R')

We can now see that bathroom sentences are derived. Applying to the definition of or
in (30b) to the meaning of the individual disjuncts in (31d) and (31b), we get the positive
update in (31¢). In plain language, (31a) will be true (i.e. its update won’t result in the
empty set) just in case every update of the context with the negative update of rhere
isn’t a circle can be followed by an update of the context with the positive update of 7z
is green. Because of the definition of oz, the negative update of there isn’t a circle; is the
positive update of there is a circle;. As we saw above, this update introduces a discourse
referent at index i corresponding to a circle. Overall, the sentence requires that every
such update can be followed by a positive update of 7 is green.

(31) a. Either there isn’ta circle or it is green.
b. [itiisgreen]” = 1g.1g". g = g’ Agreen(g))

[there isn’ta circle;] " = Ag.Ag’. g = g’ A ~3x, x € circle

o

[there isn’ta circle]]” = Ag.Ag’. Ax,circle(x) A g’ = gli—x

e. [Either there isn’ta circle or it is green] "
=Ag.Ag'.g=g AVh,3xecircle,h = gji—) — @h', h = b’ Agreen(h;))
=Ag.Ag'.g =g AVx,xecircle — green(x)

The prediction made is that the sentence is true just in case every circle is green (con-
sidered true when there is no circle). These are the universal truth-conditions. As pre-
sented, Krahmer and Muskens (1995) thus don’t predict that bathroom sentences may
have an existential reading, contrary to what we observed in our experiment. This is
unsurprising, as there is nothing in the definitions given that may lead to ambiguity.

s.3 [Existential readings of bathroom sentences (Elliott, 2020)

We may wonder whether an alternative definition of disjunction would lead to exis-
tential truth-conditions. Elliott (2020), the third work we’ll look at, provides such a
definition. To simplify™®, Elliott (2020)’s system can be seen as replacing the rule for
disjunction in (30b) with (32b). This rule states that a positive update of S or §' is either
(a) a positive update of S followed by a negative update of S or (b) a negative update of
S followed by a positive update of S or (c) a positive update of S followed by a positive
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update of §'.

(32) a. [Sand S']" =Ag.Ag'.3n[S]T (9)(h) A[S'] (h)(g)

An[S]T (@ A[S] (h)(g")
b. [SorS]" =Ag.Ag’. v@AR[S] (@) A[STH (W(g")
v@Eh,[S]T (@) A[STT (W) (g

The main motivation for Elliott (2020)’s proposal is that the denotation in (32b) is not
arbitrary but can be shown to follow from the traditional Boolean disjunction via a
systematic recipe. The existence of this recipe, Elliott argues, partially addresses Soames
(1989)’s argument that dynamic theories are not predictive.

The reader can confer to Elliott (2020) for the general recipe but it is apparent in
the definitions of (32): each clause in the definition of the positive update S connective
S’ corresponds to a case where S connective S’ would be true in its classical semantics.
Conjunction is only true when both its arguments is true and so it only has one such
clause. Disjunction is true in three cases (first argument true second false, second ar-
gument true first false, both true) and so its positive update is the disjunction of three
clauses corresponding to each of these cases.

Asannounced, the rule for disjunction in (32b) delivers existential truth conditions.
To see this, consider a scenario where there are two circles, one blue, one green. This
scenario makes the existential reading true and the universal reading false. In such a
scenario, the negative update there isn’t a circle would map the input assignment to two
output assignments /11 and hy (corresponding to each circle). The positive update of 7
is green would fail on hy (because the circle at g; is blue not green) but succeed on h;.
So the update from g to h; would be possible ; in other words, the sentence would be
true.

(33) g=1
hy = [i — green circle]
hy = [i — blue circle]
g=mh=[i- green circle]

1Elliott does not consider just positive and negative updates but also undefined updates. Concomi-
tantly, the rule for disjunction is a bit more complex than that presented in (32b). Another difference is
that Elliott uses updates tagged with (trivalent) truth-values ; unlike Krahmer and Muskens (1995), the
notions of positive and negative updates are not primitive, but defined as those updates from g to g’,
which are tagged with true and false respectively.
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Problematically, the existential reading is the only one generated. As with Krahmer and
Muskens (1995), there is no place in the theory where ambiguity might be generated. So
this theory, as stated, is not compatible with our experimental results either.

s.4 Intermediate summary

None of the theories reviewed so far predicts our result ; we now wonder whether
they might predict it with some amendments. For instance, we may stipulate that or
is ambiguous and has both the denotation in Krahmer and Muskens (1995) and Elliott
(2020). Given the lack of ambiguity observed in conjunctions, it must also be stipulated
that conjunctions only have the denotation that both Krahmer and Muskens (1995) and
Elliott (2020) give it.

Although stipulative, this can in principle be done. The only worry is that this
makes it hard or impossible to meet Elliott (2020)’s desideratum of providing a princi-
pled mapping from a classical Boolean semantics to a dynamic one. Elliott’s proposed
mapping derives existential readings for both conjunctions and disjunctions ; it might
also be possible to devise a mapping that derives universal readings for both of them'”.
One could then claiming thatboth mappings exist in natural language ; problematically,
this would then predict ambiguity across the board, even in conjunctions where it is
notseen. In short, it is not prima facie obvious how one might keep Elliott’s (welcome)
desideratum for principled dynamic denotations, while simultaneously capturing the
difference observed between conjunctions and disjunctions.

5.5 Connection to results on donkey anaphora

Despite all existing theories failing to derive our observation, our results are, in a cer-
tain sense, expected. In the small experimental literature devoted to donkey pronouns
(Deni¢ and Sudo, 2022; Foppolo, 2008; Geurts, 2002; Sun et al., 2020), it is found that,
in experimental settings without particular context biases, the universal donkey sen-

7Elliott’s recipe might be seen as starting from the conjunctive normal form of a connective and trans-
lating the conjunction of positive/negative literals into dynamic conjunctions of positive/negative up-
dates. To get universal readings, we may start from the disjunctive normal form and translate the disjunc-
tion of positive/negative literals into Krahmer and Muskens’s dynamic disjunction of positive/negative
update. In this way, a dynamic conjunction with universal readings might look as follows:

Vh,[S]* (g)(h) — 3K [S]" (h)(K)
[Sand S| =Ag.Ag’.g=g' A AVR[S] (g)(h) — AW [S']" (h) (')
AVYR,[S]” (g)(h) — 3R [S']” (h)(K')
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tences in (34b) is ambiguous between an existential and a universal reading. Existential
sentences like (34a) are, on the other hand, non-ambiguous and only have existential
readings.

(34) a.  Some farmer who owns a donkey cherishes it.
Ix, [N

b. Every farmer who owns a donkey cherishes it.
vVx,[..]—1[...]

Except for the quantifier, our sentences have similar logical structures to the ones con-
sidered in the donkey literature. Like universal donkey sentences, the bathroom sen-
tences in (35b) can be expressed as a material conditional (—). Like existential donkey
sentences, conjunctions sentences involve a conjunction of two basic clauses.

(35) a. Thereisacircle and it is blue.

L.OAL.]

b. Either there isn’t a circle or it is blue.
=L VL]
[...]—=1L[..]

(36) a. Some farmer that has a donkey pats it.
Ix, [ AL

b. No farmer that has a donkey pats it.
—ax, AL

c. Every farmer that has a donkey pats it.
vx,[...]—[...]

We can phrase this more generally in terms of monotonicity following Kanazawa (1994):
while existential readings are always available, universal readings are only available when
they give rise to monotonic readings with respect to the antecedent’s domain. For in-
stance, under their universal reading, (37b) entails (37a). Likewise in the universal case,
(38b) entails (38a). On the other hand, the universal readings of (39b) and (39a) are
logically independent and likewise for the existential sentence in (40).

(37) a. Either there isn’ta donkey or it is gray.

b. Either there isn’t an animal or it is gray.
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(38) a. Every farmer who has a donkey pats it.

b. Every farmer who has an animal pats it.

(39) a. Thereisadonkey and it is gray.

b. There is an animal and it is gray.

(40) a. Some farmer who has a donkey pats it.

b. Some farmer who has an animal pats it.

Equivalently, we could also express the generalization as follows: when the indefinite
antecedent and the pronoun are in environments with the same monotonicity, only
the existential reading is observed ; when they are in environments of opposite mono-
tonicity, both readings are observed.

Regardless of the exact way of presenting the generalization, there seems to be paral-
lels between what is observed in donkey (i.e. quantified) cases and non-quantified cases.
This fact puts pressure on theories that locate the source of the existential /universal am-
biguity in the quantifier. Indeed, an idea originating from Chierchia (1992), and also
found in Champollion et al. (2017), is that quantifiers may be shifted from a traditional
static meaning to two dynamic denotations, one that delivers the existential reading and
the universal reading. Asseen here, it seems that the rule that decides which type-shifter
is available in the quantified case is the same as the one that decides which one is selected
in the connective case. We do not claim this is a strong objection, but simply that our
results demand more generality from the theories cited above.

5.6 Discrepancies between theoretical and experimental work

Although we concluded earlier that no existing theory could explain our results, there
is a possible line of defense to consider. As discussed earlier, the experimental studies
have so far failed to evidence a universal reading for donkey sentences with the quantifier
some, like (36a). Yet, the umbrella example found in the theoretical literature (Chierchia
(2009), where it is attributed to Kanazawa (1994)) and reproduced in (41) is often given
as evidence that such readings are in fact possible.

(41) Some of the people who have an umbrella left it at home today.

The discrepancy between the experimental and the theoretical literature is not zeces-
sarily a contradiction. Clearly, the universal reading of such sentences as (41) is at-
tributable to the carefully selected predicates have an umbrella and left ir. It might
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be that these predicates induce certain contexts, in which an otherwise dis-preferred
reading can arise. It might also be that the privative verb /left is “negative” (in a sense
to be made precise) and that this affects the monotonicity of the environment. Using
the same lexical items, Chatain (2018) has argued that universal readings are possible in
conjunctive sentences (cf van der Does (1993) for a similar earlier argument).

None of the experimental studies, including ours, use items with similar biases.
None attempt to observe the potential effect of context or privative verbs either. This
opens a possible avenue for explanation. One could posit that all discourse anaphora
— donkey, bathroom or cross-conjunction — are in principle ambiguous between an
existential and a universal reading. As we saw in section 5.3, Elliott (2020) might plau-
sibly be modified to make this prediction. It just so happens that experimental studies
have so far failed to test biased items like those found in the carefully constructed (41).
This is the reason why they have not been able to evidence the dis-preferred readings.

For this line of response to be convincing, one critical question must be answered:
why should ambiguity be much easier to elicit for universal and bathroom sentences,
in experimental settings, than for existential and cross-conjunction anaphora? With-
out making any particular effort to manipulate the context, our experiment revealed
the two readings of bathroom sentences but failed to do so for cross-conjunction pro-
nouns. Someone wishing to pursue that approach would need to provide a pragmatic
explanation for this discrepancy. Noting this challenge, we leave the option open for
future research to assess.

6 Conclusion

In this paper, we presented evidence that sentences with cross-conjunction anaphora
receive existential truth-conditions and bathroom sentences receive both existential and
universal truth-conditions. This result, we argued, challenges established theories of
these anaphora. While modifications to these theories may predict our results, they
come at the cost of losing explanatoriness. Our results furthermore suggest a parallel
between donkey anaphora and cross-connective anaphora. This suggests an uniform
approach to pronoun readings in both configurations is needed.

34



References

Agresti, A. (2012). Categorical Data Analysis, volume 792. John Wiley & Sons.

Champollion, L., Bumford, D., and Henderson, R. (2017). Homogeneity in donkey
anaphora. (2016):1-38.

Chatain, K. (2018). Gapsin the interpretation of pronouns. In Semantics and Linguistic
Theory, volume 28, pages 177-196.

Chierchia, G. (1992). Anaphora and dynamic binding. Linguistics and philosophy,

I5:111-183.

Chierchia, G. (2009). Dynamics of Meaning: Anaphora, Presupposition, and the Theory
of Grammar. University of Chicago Press.

Cooper, R. (1979). The interpretation of pronouns. Syntax and Semantics, 10:61-92.

Denic, M. (2020). Probabilistic informativeness in implicature computation: The case
of embedded disjunctions.

Denié, M. and Sudo, Y. (2022). Donkey anaphora in non-monotonic environments.
Journal of Semantics, 39(3):443—474.

Elliott, P. D. (2020). Towards a principled logic of anaphora.
Elliott, P. D. and Sudo, Y. (2023). Free choice with anaphora.

Evans, G. (1977). Pronouns, quantifiers, and relative clauses (I). Canadian journal of

philosophy, 7(3):467-536.
Evans, G. (1980). Pronouns. Linguistic Inquiry, 11(2):337-362.

Foppolo, F. (2008). The puzzle of donkey anaphora resolution. In Schardl, A.,
Walkow, M., and Abdurrahman, M., editors, North East Linguistics Society (NELS),
volume 38, pages 297-310. GLSA.

Foster, E. D. and Deardorff, A. (2017). Open science framework (OSF). Journal of the
Medical Library Association: [MLA, 105(2):203.

Geurts, B. (2002). Donkey Business. Linguistics and Philosophy, 25(2):129-129.

35



Gotham, M. (2019). Double Negation, Excluded Middle and Accessibility in Dynamic
Semantics. (1991):1-10.

Groenendijk, J. and Stokhof, M. (1990). Dynamic montague grammar.

Groenendijk, J. and Stokhof, M. (1991). Dynamic predicate logic. Linguistics and Phi-
losophy, 14(1):39-100.

Heim, 1. (1982). The Semantics of Definite and Indefinite Noun Phrases. PhD thesis.
Kadmon, N. (1990). Uniqueness. Linguistics and Philosophy, 13(3):273-324.

Kamp, H., Van Genabith, J., and Reyle, U. (2011). Discourse representation theory. In
Handbook of Philosophical Logic, pages 125—394. Springer.

Kanazawa, M. (1994). Weak vs. strong readings of donkey sentences and monotonicity
inference in a dynamic setting. Linguistics and Philosophy, 17(2):109-158. NULL.

Krahmer, E. and Muskens, R. (1995). Negation and disjunction in discourse represen-
tation theory. Journal of Semantics, 12(4):357-376.

Lewis, D. (1975). Adverbs of quantification. Formal semantics-the essential readings,
178:188.

Mandelkern, M. (2020). Witnesses.

Muskens, R. (1996). Combining Montague Semantics and Discourse Representation.
Linguistics and philosophy, 19(2):143-186. NULL.

Palan, S. and Schitter, C. (2018). Prolific. ac—A subject pool for online experiments.
Journal of Bebavioral and Experimental Finance, 17:22—27.

Roberts, C. (1987). Modal Subordination, Anaphora, and Distributivity. PhD thesis.

Sauerland, U. (2003). A new semantics for number. In Semantics and Linguistic The-
ory, volume 13, pages 258—275.

Schubert, L. K. and Pelletier, F. J. (1989). Generically speaking, or, using discourse
representation theory to interpret generics. Properties, types and meaning, 2:193—
268.

Soames, S. (1989). Semantics and Semantic Competence. Philosophical Perspectives,
3:575-596.

36



Spector, B. (2007). Aspects of the pragmatics of plural morphology: On higher-order
implicatures. In Presupposition and Implicature in Compositional Semantics, pages
243—281. Springer.

Sun, C., Rothschild, D., and Breheny, R. (2020). Exploring the existential/universal
ambiguity in singular donkey sentences. In Proceedings of Sinn Und Bedeutung, vol-
ume 24, pages 289—30s. PKP.

van der Does, . (1993). The dynamics of sophisticated laziness. Plurals and Anaphora.
Dyana-2 Deliv, pages 1-52.

37



	Introduction
	Experiment I: pronoun across conjunction
	Pre-registration
	Materials
	Participants
	Results
	Discussion

	Experiment II: pronoun across disjunction
	Pre-registration
	Materials
	Participants
	Results
	Discussion

	Experiment III: pronouns across conjunction and disjunction
	Pre-registration
	Materials
	Participants
	Results
	Discussion

	General Discussion
	Theories that don't predict bathroom sentences to be possible
	Universal reading of bathroom sentences KrahmerMuskens1995
	Existential readings of bathroom sentences Elliott2020
	Intermediate summary
	Connection to results on donkey anaphora
	Discrepancies between theoretical and experimental work

	Conclusion

