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Abstract

In this paper, we provide a novel account for Sequence of Tense, which avoids am-
biguity at the level of LF. At the same time, we explain the systematic ambiguity
between a simultaneous and a backward-shifted reading for past-under-past embed-
dings, by disentangling past tense morphology and past tense operators. We show that
this approach can deal with the same challenges as other SoT approaches and has cer-
tain additional advantages as well, such as retaining the one-to-one mapping between
past tense form and past tense meaning.

We furthermore demonstrate that the proposal is extendable to present tense with-
out further complications. The crucial component of this proposal is that we argue,
along with others such as (Heim, 1994; Altshuler, 2016), that what has commonly been
argued to be an exceptional reading of present tense, i.e., its double-access semantics,
actually contributes the tense’s inherent meaning.

In the final part of this paper, we argue that the semantic contributions of present
and past tense that we propose can also be straightforwardly implemented in pronom-
inal terms. Since the proposed analysis does not rely on distinct LFs for the derivation
of the backward-shifted and the simultaneous readings of past-embedded past tense,
we show that the problems that existing pronominal tense theories face with respect to
the meaning of embedded tense, do not carry over to our proposal.

1 Introduction

In this paper, we propose a novel syntactic-semantic account of Sequence of Tense, which ex-
plains the systematic ambiguity between the simultaneous and the backward-shifted readings
of past-under-past embeddings without postulating past-tense meaning deletion. Following,
among others, Kusumoto (1999, 2005); Stowell (2007), we propose to disentangle the dif-
ferent meaning components of past tense via outsourcing its absolute past meaning into a
structurally high, covert past operator (Op-PAST) while encoding its relative past meaning
into the past tense morpheme (-ed), which is syntactically dependent on the aforementioned
operator. The novel contribution of this account lies in the proposition that past tense
morphemes contribute an underspecified past tense semantics in their relative meaning, es-
sentially a relative non-future. These semantics enable the approach not only to give a proper
explanation to the systematic dual reading of past-embedded past tense, but also to do away
with the assumption that the simultaneous and backward-shifted readings of past-embedded
past tense are truth-conditionally distinct, an assumption which has recently been called
into question by, e.g., Altshuler and Schwarzschild (2012); Altshuler (2016). In contrast to
most of the literature, this non-pragmatic proposal thus retains a one-to-one mapping be-
tween past tense form and meaning, a feature which makes it desirable from a compositional
semantics’ point of view.

Furthermore, this paper demonstrates that the same mechanism can also be straight-
forwardly extended to the present tense. It is shown that an underspecified present tense
proposal akin to the one proposed for past tense, i.e., containing an absolute and a rela-
tive meaning component, yields the correct semantics both for matrix and embedded tenses,
including challenging embeddings such as double access cases.
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Finally, the paper contributes to the ongoing debate of whether tense should be analyzed
in a quantificational or a pronominal way by showing that the proposal can be implemented
under both views. Crucially, via demonstrating that it is also fully compatible with pronom-
inal tense semantics, we resolve the problem that even though there may be good linguistic
and philosophical reasons in favor of adopting a pronominal account of tense (cf., e.g., Partee,
1973; Heim, 1994; Kratzer, 1998), the behavior of embedded tense, such as the systematic
availability of both backward-shifted and simultaneous readings for embedded past and of
double access readings for embedded present tense, has always posed a notorious problem for
such approaches (cf., e.g., Abusch, 1997; Ogihara, 1995; Ogihara & Sharvit, 2012; Altshuler
& Schwarzschild, 2012). As a result, we propose to reconsider the role of embedded tense
phenomena as a distinctive argument in the debate between quantificational and pronominal
tense.

In the following, we briefly introduce each of the puzzles we aim to solve in this paper in
turn.

1.1 Temporal embeddings: the puzzle

Typically, past tense morphology systematically marks that the event expressed by the verb
or predicate of a sentence is located prior to the time of utterance (1), whereas present tense
morphology denotes that the sentence’s event time is ongoing at the time of utterance (2):

(1) Mary was ill (*now/last year/*next year).

(2) Mary is ill (now/*last year/*next year).

Nevertheless, it is well-established in the literature that for either of the two tenses this is not
always the case. Across different matrix embeddings, the meaning of their tense morphemes
appears to vary, rendering the contribution of past tense morphology sometimes seemingly
vacuous (cf. Section 1.1.1), and the semantic contribution of present tense morphology to
anchor an event to a local evaluation time rather than just refer to the utterance time (cf.
Section 1.1.2).

1.1.1 Embedded past tense

Sentences in which a past tense is embedded under a matrix past are known to have two read-
ings: a simultaneous (sim) and a backward-shifted (b-s) one, where the former constitutes
the most salient interpretation.

(3) John said Mary was ill.

a. John, at some t′ < utterance time, tu : “Mary is ill.” [sim]

b. John, at some t′ < tu : “Mary was ill.” [b-s]

The availability of the sim reading for past-under-past constructions is commonly referred to
as Sequence of Tense (SoT) and has been a prevalent topic of research for several years. This
is because, intuitively, there are two ways to think about past tense, and each of them fails to
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predict the two-fold meaning distinction observed in (3). Leaving the various implementation
variants on the market aside for now, the puzzle boils down to the following:

Under an absolute view on past tense, each instance of past tense is taken to place the
event time of the predicate it scopes over prior to the sentence’s utterance time (cf., e.g.,
Reichenbach, 1947; Prior, 1967; Comrie, 1985; Declerck, 1995, 2015).

(4) JPASTabsol. K = λP. ∃t′ < tu & P (t′)

In clauses in which a past tense morpheme is embedded under a matrix past, two such
prior-to-tu relations are established, but their internal order is not further specified.

(5) John say-PAST
∃t1<tu & say(t1)

Mary be-PAST
∃t2<tu & be−ill(t2)

ill.

Such a view correctly predicts the availability of the sim and the b-s readings for past-under-
past sentences (i.e., the temporal orderings t2 < t1 < tu and t2 = t1 < tu, respectively). At
the same time, however, it also, incorrectly, predicts a forward-shifted (f-s) interpretation to
be available, falsely supporting the following paraphrase for (3):

(6) John, at some t < tu: “Mary will be ill.” [f-s]
(temporal ordering: t1 < t2 < tu)

Since we know that (3) cannot be uttered in a scenario where John said last week that Mary
was ill yesterday, a purely absolute theory of past tense cannot provide a final answer to the
puzzle.

The second intuitive way to look at past tense is to regard it as a relative tense. Under
such a view, each instance of past tense is assumed to place the event time of the predicate
it scopes over prior to the predicate’s local evaluation time, which is provided by its closest
c-commanding tense, or, in the absence of such a tense, the utterance time (cf., e.g., Prior,
1967).

(7) a. JPASTrel. K = λP. λt∗. ∃t′ < t∗ & P (t′)

b. John say-PAST
∃t1<tu & P (t1)

Mary be-PAST
∃t2<t1 & Q(t2)

ill.

In contrast to an absolute view on past tense, adopting a relative view correctly rules out
a f-s interpretation of (3), since the matrix tense provides the local evaluation time of the
embedded tense. At the same time, however, such a proposal fails to predict the availability
of the sim reading. The only reading it, correctly, predicts is the b-s one. Hence, neither of
the two intuitive views on past tense explains the systematic two-fold meaning distinction
of English past-under-past constructions.

Given this insight, it has become received wisdom in most SoT literature that there exists
some mechanism by means of which the embedded past tense loses its contribution of past
tense meaning in SoT contexts. Implementations of this insight vary, among others, from
the assumption of a void tense in SoT-languages (Partee, 1973; Heim, 1994; Kratzer, 1998),
to a past tense which is, in fact, a present-in-disguise (Ross, 1989; Abusch, 1988, 1997),
an optional tense deletion mechanism constrained by syntax (Ogihara, 1995; Stowell, 1995,
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2007), and hybrid approaches (Kusumoto, 1999; von Stechow, 2009; von Fintel & Heim,
2016). Irrespective of the different manners of implementation, however, an assumption
shared by all of these proposals is Logical Form (LF)-ambiguity between the sim and b-
s reading. A notable exception to this assumption is provided by pragmatic approaches
such as Altshuler (2016) and Altshuler and Schwarzschild (2012), which will be discussed
more extensively in Section 2.3.2. The assumption that past-under-past embeddings are
ambiguous is what we challenge in this paper. Instead, we argue that past-under-past
embeddings are semantically underspecified and therefore compatible with both sim- and
b-s readings, though crucially not with f-s readings.

1.1.2 Embedded present tense

A puzzle similar to that discussed for embedded past tense morphology can also be observed
for embedded present tense morphology: Present tense, too, can be interpreted in one of two
different ways, depending on the matrix environment (cf.(8)). In (8a), an instance of present-
tense morphology is embedded under a future-shifted matrix tense. This setting leads to a
simultaneous (sim) interpretation of the present-tensed complement clause; i.e., one in which
the time of Mary’s pregnancy is understood to include the time of John’s saying event —
which lies in the strict future of tu — but not necessarily the utterance time tu itself. The
example in (8a) can therefore be feasibly paraphrased as follows: John, at some t later than
tu: “Mary is ill (now).” In (8b), by contrast, in which present tense morphology is embedded
under a past-tensed matrix verb, the present tense is interpreted as fulfilling a different, dual
role: It anchors the time of Mary’s pregnancy to both the utterance time and the time of
John’s saying, i.e., its local evaluation time. As a result, (8b) is interpreted to be true if
and only if both Mary is ill at tu and Mary is ill at some t prior to tu, whereby t denotes
the time of John’s saying event. Such a reading of embedded present tense morphology is
commonly referred to as double-access (d-a) reading.

(8) a. John will say Mary is ill. [sim]

b. John said Mary is ill. [d-a]

As with past tense, the established two-way meaning distinction of present tense in dif-
ferent environments poses a puzzle to traditional relative/absolute views on tense. A relative
view on present tense predicts that each instance of present tense morphology includes its re-
spective local evaluation time; an absolute view on present tense tense proposes that present
tense morphology always establishes an inclusion relation with respect to tu (cf. Prior, 1967;
Comrie, 1985; Declerck, 1995, 2015). The above data show that neither view can capture
the full meaning of present tense: Whereas (8a) provides evidence for a relative and not an
absolute view on present tense — as no reference to tu is made — the example in (8b) refutes
such a view: When embedded under a past matrix verb, present tense always makes reference
to tu in addition to to its local evaluation time. Hence, neither a relative nor an absolute
view of present tense is compatible with the attested readings, proving that present tense
meaning should be more complex. Again, the leading intuition in the literature is that the
respective embedded present tense meanings should be derived on the basis of different LF
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structures; one in which the tense contribution is deleted, leading to the sim interpretation,
and one where it is not, i.e., in the d-a case.

Even though the ambiguity of past tense morphology has received a lot of attention in
the literature, the present tense morphology-counterpart of the puzzle has been discussed
less extensively so far. This might be due to the fact that, prima facie, the cases of past- and
present tense morphology-ambiguity do not seem directly related, as the two-way meaning
distinction of the former reveals itself within a sentence, whereas the two-way meaning
distinction of the latter only reveals itself across different constructions. Nevertheless, a
closer inspection shows that they can be analyzed in a parallel manner. Such a unified
treatment should be able to capture the meaning distribution of both past and present tense
and, thus, incorporate an absolute as well as a relative meaning component.

To foreshadow, our proposal will meet this objective via disentangling the absolute and
the relative meaning components of both past and present tense morphology by means
of outsourcing the ‘real’, absolute tense meaning into a high, covert tense operator, while
encoding the relative tense meaning into the actual tense morpheme’s semantics.

1.2 Pronominal tense semantics and embedded tense

Closely related to the question of how to capture the complex past and present tense mean-
ings is the question of their compositional semantic implementation. Historically speaking,
there exist two main lines of proposals for tense semantics: Quantificational analyses in the
spirit of Prior (1967) assume that tense introduces existential quantification over points in
time, thereby relating the predicate’s (P ) event time (t′) to its evaluation time (t) in a spe-
cific way (e.g., for past tense: J [PAST P] Kt = ∃t′. t′ < t & P (t′)). Pronominal approaches in
the spirit of Partee (1973), on the other hand, propose that tense is pronominal in nature
and imposes presuppositional restrictions on its referents (e.g., for past tense: J [PASTi P] K

g,t

= P (g(i)), defined if and only if g(i) < t).
Given their explanatory power regarding matrix tense phenomena as well as their intu-

itive appeal, pronominal analyses of tense morphology are well-established in the literature
(Partee, 1973; Heim, 1994; Kratzer, 1998; Schlenker, 2003). Nevertheless, the behavior of
embedded tense, i.e., the two-way meaning distinctions for both embedded present tense
and embedded past tense, have always posed a notorious problem for such approaches. We
will see that it is the assumption of LF-ambiguity that has traditionally blocked the way
for embedded tense phenomena to be interpreted straightforwardly in pronominal terms (cf.
Abusch, 1997; Heim, 1994; Kratzer, 1998; von Stechow, 2009; Ogihara & Sharvit, 2012;
Bar-Lev, 2014) and we will propose a solution to resolve this problem.

Pronominal proposals of tense are based on Partee’s (1973) pioneering observation that
there exist (matrix) tense phenomena that cannot be straightforwardly explained in quan-
tificational terms. Instead, she argues, they are rather reminiscent of personal pronoun
interpretations. The most famous example by means of which she illustrates this point is
given in (9); it shows that just as personal pronouns pick out contextually salient individuals
in referential contexts (e.g., She kissed me), tense expressions make reference to salient time
intervals, and do not generically quantify over times.
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(9) I didn’t turn off the stove.
‘At a salient time interval in the (immediate) past of the utterance time, the speaker
did not turn off the stove.’

The example poses a straightforward challenge to canonical quantificational approaches,
since the existential quantifier’s scopal interaction with negation only supports the following
two LFs, neither of which explains the intended reading. Whereas the reading in (11a) is
clearly too strong, the reading in (11b) is vacuously true and, thus, too weak.1

(11) Possible quantificational LFs for (9)

a. [ ¬ [ PAST [ I turn off the stove ] ] ]
‘It is not the case that there exists a time in the past at which the speaker turned
off the stove’

b. [ PAST [ ¬ [ I turn off the stove ] ] ]
‘There exists a time in the past at which it was not the case that the speaker
turned off the stove’

In contrast to quantificational approaches, pronominal ones, which, by definition, allow for
an anaphoric reading of the past tense pronoun with respect to some contextually salient
time interval, do not face this problem; The presupposition responsible for attributing past
tense meaning remains unaffected by negative environments:

(12) Pronominal LF for (9)

J [ ¬ [ PAST1 [ I turn off the stove ] ] ] Kg,t

= 1 if and only if ‘I turn off the stove at g(1)’ = 0, defined if and only if g(1) < t

Referential uses are not the only parallel Partee (1973) draws between tense morphology
and personal pronouns. She furthermore argues that they also have similar anaphoric, bound,
and donkey-sentence interpretations, a claim for which she provides the following examples
as evidence.

(13) Anaphoric use

a. Sam is married. He has three children.

b. Sheila had a party last Friday and Sam got drunk.

(14) Bound use

a. No woman fully appreciates her mother.

b. Whenever Mary wrote a letter, Sam answered it two days later.

(15) Donkey-sentence use
1Note that the intended interpretation can be yielded under a quantificational analyses if one assumes the

existence of a contextual domain restriction C and, thus, the following operator semantics (see also Musan,
1997; Kusumoto, 1999, 2005; von Stechow, 2009; Bochna, Hohaus, & Mucha, in press):

(10) J pastC Kg = λti. λp<i,t>. ∃t′[t′ ∈ g(C) & t′ < t & p(t′)]

The implications of such an adaptation will be discussed further in Section 4.
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a. Every farmer who owns a donkey takes good care of it.

b. Every friend of mine who visited Boston said that she had a good time there.
(cf. also Kusumoto, 1999; Mucha, 2015)

Based on these striking analogies in general, but especially in light of the availability of bound
tense readings, Partee (1973) — along with various semanticists who have since followed her
example — concludes that:

’[i]t seems clear that explicit time variables are required, rather than tense oper-
ators alone. It may be that tense operators are appropriate for tense and aspect
notions like future, progressive, and perfect, whereas variables are appropriate
representations the functions of the two tense morphemes Past and Present [...].’

(606)

Despite the conceptual and technical appeal of pronominal tense analyses, such ap-
proaches have always faced a notorious problem: embedded tense phenomena. The challenge
embedded tense phenomena pose to pronominal approaches can, cursorily, be summarized as
follows: Standardly, pronominal approaches assume that tense heads are referential. While
the sim reading of embedded past tense morphology can be derived fairly straightforwardly
under such assumptions — by postulating some rule that allows the embedded tense pro-
noun to be interpreted as a bound variable and to inherit its morphological features from the
matrix tense (cf. Heim, 1994; Abusch, 1997; Kratzer, 1998; von Stechow, 2009) — the b-s
reading is not derived as easily. This is because, just as the matrix past tense, the embedded
past tense is assumed to carry referential semantics, which can only be licensed in attitude
contexts if the tense is interpreted de re (cf., e.g., Kratzer, 1998). For the embedded past
tense to be interpreted de re, there must exist some kind of mechanism that allows it to
move outside the scope of the attitude verb.

To the best of our knowledge, two successful implementations of such a mechanism exist,
but both of them are not straightforward in the sense that they have to assume additional
technical machinery: Standardly, pronominal approaches allude to res-movement in order to
derive the b-s reading (Heim, 1994; Abusch, 1997). The res tense is hereby moved outside
of the embedding predicate’s scope to an extra argument position of the verb, making it
viable to be interpreted with respect to the time of utterance. Even though this rescue
strategy is commonly applied, shortcomings of this operation — e.g., res-movement is from
an A-bar position to an A-position, it does not leave a trace, and it requires you to have a
relational meaning for the attitude predicate in addition to the ‘regular’ one — have been
long acknowledged in the literature (Heim, 1994) and further discussed since (cf., e.g. Percus
& Sauerland, 2003; Cable, 2015b), casting doubt on the legitimacy of this operation. An
alternative is to introduce concept generators into the semantics, i.e., additional technical
machinery argued to be independently motivated by the analysis of other directly referential
expressions in attitude contexts, such as proper names (cf., e.g. Percus & Sauerland, 2003).
In addition to their own technical assumptions, both rescue mechanisms furthermore rely
on some implementation of Abusch’s Upper Limit Constraint (ULC) in order to exclude the
f-s reading two independently indexical past tenses create. The ULC states that the event

9



time of the matrix clause provides an upper bound for the reference time of the embedded
clause (Abusch, 1997; Heim, 1994, a.o.), prohibiting any reading in which the embedded
event occurs later than the matrix event.

It has been proposed that the need to interpret the embedded tense de re in b-s past-
under-past readings can be circumvented if one assumes a relative, i.e., locally bound,
pronominal semantics (see, e.g. Bar-Lev, 2014, for discussion). Under such assumptions,
the simultaneous interpretation is derived as above, but the b-s reading falls out naturally
from the tense semantics, since the matrix tense provides the evaluation time for the embed-
ded tense. In addition, the previous sections have shown that relative past tense semantics
cannot generate a f-s interpretation, meaning that the ULC is not required. Despite such
a theory’s appeal for past-under-past embeddings, the proposal cannot be naturally trans-
lated to past-embedded present tense readings; here, de re strategies such as those mentioned
above cannot be circumvented. As we have seen in the previous section, present-under-past
constructions come along with a d-a reading, in which the embedded tense makes reference
not only to the local evaluation time but also to the time of utterance. As a result, un-
der a relative pronominal tense analysis, it cannot be assumed that past-embedded present
tense can be interpreted in its base position. Instead the tense pronoun again has to be
interpreted in a position where it can be evaluated against the utterance time, requiring
it to move beyond the attitude predicate’s scope. Even under relative pronominal assump-
tions, one inevitably has to assume that tense pronouns obligatorily move out of complement
clauses. Since for indexical tense assumptions the problem is reversed, i.e., past-embedded
present tense fails to make reference to the local evaluation time in addition to to the time of
utterance, it becomes evident that, if implemented in pronominal ways, double-access read-
ings motivate machinery-dependent mechanisms like res-movement or concept generators on
independent grounds.

No matter which pronominal implementation one chooses, at least present-under-past
environments require the embedded present tense morphology to move to a de re position.
Even though de re mechanisms are necessary to interpret other directly-referential in attitude
contexts (cf., e.g., the famous Ortcutt-example (Quine, 1956)), the difficulties in reconciling
pronominal tense semantics with embedded tense interpretations have led various scholars
to return to an arguably more straightforward alternative: quantificational approaches. For
quantificational approaches, in which tenses are assumed to existentially quantify over a set
of times instead of being referential and, thus, directly denote times, the problems discussed
above do not arise for SoT cases. Via postulating a syntactically constrained optional deletion
rule, which can apply if an instance of tense morphology is embedded under another instance
of the same tense morphology, for example, both the simultaneous and the backward-shifted
interpretation can be straightforwardly derived (Ogihara, 1989, 1995, 1996). The availability
of double-access readings, for which such a deletion rule clearly cannot apply, however, poses
a challenge to this line of approach, as well (see, e.g. Bar-Lev, 2014, for discussion).

All things considered, we arrive at a paradox: On the one hand, there arguably ex-
ist various technical and conceptual reasons to prefer a pronominal theory of tense over a
quantificational one. On the other hand, SoT cases, whose b-s reading triggers the above
discussed difficulties for pronominal theories, provide motivation to favor an quantificational
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approach to tense. Hence, as of yet, we are left without a completely satisfactory solution.
What we are going to argue for in this paper is that all these problems emerge by virtue

of assuming that the different readings embedded tense gives rise to are the result of two dif-
ferent interpretations of past/present tense morphology and thus two different LFs for each.
The question that we address in this paper is whether under an underspecification approach,
in which there is no independent b-s/d-a reading, the apparent problems for pronominal
interpretation of tense morphology actually remain or not. To foreshadow, we will show
that the challenges ambiguity approaches face do not carry over to our proposal; if there
are no independent b-s or d-a readings, these problems dissolve. Instead, we argue that
an underspecification account is able to provide a straightforward pronominal semantics for
embedded tense phenomena, allocating it the potential to unify pronominal tense semantics
with the semantics of temporal embeddings.

1.3 Outline

The paper is structured as follows: Chapter 2 introduces our underspecification analysis
for past tense in quantificational terms. The quantificational approach is chosen to convey
the idea in a reader-friendly way. Since it is received wisdom that any theory of SoT should
be able to account for at least three types of past embeddings — single past sentences, the
ambiguity of past-under-past embeddings under intensional predicates, and past-under-past
embeddings where the embedded past may refer to a time after the utterance time (so-called
fish/dinner sentences, see (Ogihara, 1989; Abusch, 1988)) —, each of the three cases will
be discussed in turn. We also discuss the semantic behaviour of past tense morphology in
relative clauses. Finally, in this section, we present empirical evidence for underspecification
of past-under-past readings. In Chapter 3, we propose an extension of our system to present
tense, and discuss in detail how it can explain both standard present tense interpretations
and d-a readings. In Chapter 4, we show that our approach is compatible with pronominal
tense semantics. We argue that this unification may lead to an explanation of embedded
tense phenomena in pronominal terms, without the assumption of extra technical machinery.
Chapter 5 serves to conclude the paper.

2 Past tense embeddings

In this section, we introduce a novel approach to past tense meaning, which opens up the
way for a compositional account of SoT without postulating past tense meaning deletion. In
contrast to most of the existing literature, our proposal is built on the assumption that the
difference between the sim and b-s readings of embedded past tense discussed in the previous
chapters is not the result of two distinct underlying LFs but rather of underspecification the
semantics of past tense morphemes. For ease of presentation, we introduce our proposal
in quantificational terms, before showing that it is also reconcilable with pronominal tense
semantics in Chapter 4.
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2.1 Proposal

2.1.1 Past tense in matrix clauses

We start our analysis with the well-established observation that past tense takes higher scope
than its surface position (Klein, 1994; Ogihara, 1996; Abusch, 1997; Kusumoto, 1999, 2005;
von Stechow, 2002; Stowell, 1995, 1996, 2007; Zeijlstra, 2012). This means that, contrary to
intuition, past tense is not interpreted on the finite verb, i.e., where its morphology occurs,
but rather at a higher level in the sentence. Evidence for such a scopal ordering of past tense
comes, for instance, from examples like the following:

(16) Wolfgang played tennis on every Sunday. (von Stechow, 2006)

The intended interpretation of (16) is one in which past tense outscopes the distributive
quantifier every Sunday, which in turn outscopes the lexical verb play, yielding the para-
phrase in (17a). The scopal order where past tense would take scope at its surface position,
i.e., under every Sunday, amounts to the reading in (17b), which is absent (cf. Zeijlstra,
2012; von Stechow, 2002, 2005).

(17) a. ‘There exists a past interval t such that for every Sunday in t, Wolfgang plays
tennis.’

b. *‘For every Sunday, there exists a time before it such that Wolfgang plays tennis
at that time.’

That there exists a covert past tense operator outscoping the distributive quantifier in (16)
can furthermore be shown by expressing the operator explicitly. Crucially, the resulting
sentence is truth-conditionally equivalent to (16):2

(19) In the past, Wolfgang played tennis on every Sunday.

From the correct reading in (17a) it becomes evident that the distributive quantifier is
base-generated at an intermediate position between the lexical verb and the past operator,
clearly revealing the dichotomy between the locus of interpretation and the locus of mor-
phological instantiation of past tense. Given this insight, we assume — again in line with
many others (e.g., Kusumoto (1999, 2005); von Stechow (2003); Stowell (1995, 1996, 2007);
Zeijlstra (2012)) — that the past tense morpheme does not carry canonical past tense seman-
tics. Instead, we propose that ‘real’ past tense meaning, i.e., anteriority, is contributed by a
structurally higher, covert past tense operator Op-PAST, which is triggered when past tense
morphology is used. One important role of past tense morphology is then to indicate the ex-
istence of a structurally high past tense operator. Syntactically, such a relation is commonly
implemented by assuming past tense morphology to carry an uninterpretable past feature

2 We thank Jacopo Ramoli and Manfred Krifka (p.c.) for independently pointing out to us that there exist
scenarios in which the fact that past tense usually takes highest scope does not always hold true. Consider
the following utterance, addressing a person who keeps retelling the same story, but reliably changes his/her
role in it. In such a context, we understand the distributive quantifiers in (18) to raise across the past tense:

(18) Every Sunday you were a hero, but every Monday you were a coward.
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[uPAST], which is checked by a matching interpretable feature [iPAST], carried by Op-PAST.
(In this paper we restrict ourselves to temporal interpretations of past tense morphology,
taking non-past, non-factual readings of past tense morphology, sometimes referred to as
fake past, out of consideration.) In addition to carrying an [iPAST] feature, we thus take the
high, covert past tense operator to have the following semantic content:

(20) JOp-PAST K = λt∗. λP. ∃t < t∗ & P (t)

Op-PAST places the predicate P at a time t prior to some local evaluation time t∗. At
matrix level, t∗ in principle applies to tu and for the sake of simplicity we will take Op-PAST

to denote [ λP. ∃t < tu & P (t) ] in these cases. Later in this paper we will discuss examples
in which the value deviates from the default, though, providing evidence for the necessity of
the more complex definition of the operator given in (20).

We crucially depart from other approaches by building up on the fact that even though
the locus of past tense is different from its overt instantiation — i.e., the tense marker -ed
—, this does not entail that the past tense morpheme is semantically vacuous. There is
nothing that a priori prevents the past tense morpheme to bring in an additional meaning
component. In fact, we take the meaning of a past tense morpheme, like -ed, to be com-
prised of two components: a syntactic feature [uPAST] which encodes a dependency with a
higher past tense operator (as discussed above), and a semantic element that we assume to
have the meaning of a relative non-future. As a result, we distinctly argue that both the
covert operator and the past tense morpheme are semantically active (just as in syntactic
dependencies like binding of an anaphor by an antecedent, or when movement leaves a trace,
both participants in the dependency are semantically active).

Semantically, the past tense marker (-ed) for us then encodes a relative non-future mean-
ing with respect to its closest c-commanding tense node (informally: ‘not later than’), an
assumption that will ultimately lead to the underspecified interpretation of past-under-past
embeddings we propose. Formally, we assign the following denotation to the past tense
marker:

(21) J -ed K = λt. λP. ∃t′. t′ ≤ t & P (t′)

In this context, the expression t′ ≤ t is taken to mean that the lower boundary of the time
interval t′ is not later than the lower boundary of the time interval t. Hence, an event
happening at time t′ starts either strictly earlier than or at the same time as an event
happening at time t, but can never completely succeed it.

With these assumptions in place, a mono-clausal past-tensed sentence such as Susan left
receives the following interpretation:

(22) Susan left.

a. [ Op-PAST [iPAST] [ Susan leave-ed[uPAST] ]]
∃t′ < tu ∃t2 ≤ t′

b. ∃t′ < tu & [ ∃t2 ≤ t′ & leave(Susan, t2)]

c. There is a time t′ strictly before the utterance time tu and Susan leaves at a time
no later than t′.
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The analysis deviates from standard analyses in that it introduces vagueness with respect to
the ordering of t′ and t2: They either refer to the same point in time or the latter precedes
the former; In this sense, a clause containing a single past tense morpheme should be able to
yield both a regular past tense interpretation and an interpretation very close to that a past
perfect. At first sight, this seems like a counterintuitive complication of the meaning of past
tense. However, this additional relative non-future semantics of the past tense morpheme is
empirically well supported. If t′ and t2 are taken to refer to the same point in time, the most
prominent interpretation of the sentence, a simple past reading (Susan left at a time prior
to tu), is derived. Nevertheless, there are contexts in which a speaker may choose to use a
simple past-tensed sentence even though the interpretation she wants to trigger is actually
more comparable to a past perfect one:

(23) a. Did Susan go to today’s 4pm class?

b. No, she left for Spain.

The intended interpretation of (23b) is one that places Susan’s leaving for Spain prior to
4pm today, i.e., prior to a past reference time in the sense of Reichenbach (1947). Most likely
due to pragmatic blocking effects, this ambiguity of past tense usually remains unnoted in
unembedded sentences as the same information can, more transparently, be expressed via a
past-perfect construction. However, the existence of such examples indicates that our more
complicated past tense semantics is on the right track.3

Moreover, we will see that whereas the ‘not later than’-reading yielded by the semantic
meaning component of the past tense morpheme as in (21) does not usually change the
meaning of unembedded sentences, it directly entails that every past tense embedded under
another past tense is compatible with both a sim and a b-s reading.

2.1.2 Past tense in embedded clauses

The proposal laid out in the previous subsection is straightforwardly transferable to sentences
that include more than one instance of past tense morphology, such as John said Mary was ill.
In line with Zeijlstra (2012), who proposes that the number of covert operators is regulated by
economy principles, we assume that a covert operator (here Op-PAST) may only be included
when grammatically necessary. Since a single covert past tense operator can in principle
check off all of the uninterpretable past tense features in its syntactic domain via multiple
agree — like any other covert operator —, a sentence with a both a past tense morpheme
in the matrix and in an embedded clause in principle requires the presence of only one past

3 Note that we agree with the intuition of an anonymous conference reviewer in that a simple past tense
form cannot always be used instead of a past perfect form. To illustrate this point, consider the following
sentences, which are clearly distinct in meaning:

(24) When John arrived, Susan left.

(25) When John arrived, Susan had left.

The fact that in (24) the leaving must take place simultaneously, we argue, follows from the meaning
contribution of when that, in the absence of perfect morphology, requires the main clause event to take place
at the moment of arriving.
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tense operator. In (26), Zeijlstra’s economy constraint thus entails that one Op-PAST will
check all present [uPAST] features and no further Op-PAST may be included. Only when two
[uPAST] features appear in different syntactic domains is the inclusion of a second Op-PAST

allowed, and even necessary, as we will see later on.
The fact that only one past operator is required for the analysis of past-under-past

constructions, together with the relative non-future semantics we attribute to past tense
morphology, explains why every past tense embedded under another past tense is compatible
with both a sim and a b-s reading: Such a configuration yields a totally ordered set of tense
nodes from the matrix past operator to the most embedded past tense:

(26) John said Mary was ill.

a. [ Op-PAST [iPAST] [ John [ say-ed[uPAST] [ Mary [ be-ed[uPAST] ill.]]]]]
∃t′ < tu ∃t2 ≤ t′ ∃t3 ≤ t2

b. ∃t′ < tu & [ ∃t2 ≤ t′ & say(John, t2, [ ∃t3 ≤ t2 & be-ill(Mary, t3)])]

c. John’s saying is strictly before the utterance time tu and Mary’s being ill starts
out no later than at the time of John’s saying.

As was the case for mono-clausal sentences, the covert past tense operator in (26) places
the sentence proposition at some time t′ < tu, providing the head of the tense chain. Both
instances of past tense morphology are semantically taken to express a relative non-future
with respect to their closest c-commanding tense node. The time t2 is interpreted as a relative
non-future with respect to t′, and t3 constitutes a relative non-future with respect to t2. The
b-s reading of (26) then arises in case that t3 < t2, while the sim interpretation is yielded
for t3 = t2. The systematic availability of both readings for past-under-past constructions
receives a principled explanation in terms of semantic underspecification and not in terms
of LF-ambiguity in this way. Note that it also immediately follows that the f-s reading — in
which t3 would be temporally located between t2 and tu — cannot be derived; Our approach
only takes every past tense morpheme to refer to a time interval no later that the closest
c-commanding evaluation time.

2.2 Further applications

The previous section has shown that our account yields the correct results for standard
SoT sentences: It derives the sim and the b-s, but crucially not the f-s readings for past-
under-past embeddings. At the same time, the proposal makes correct predictions for simple
past-tensed sentences. Nevertheless, it is received wisdom that any theory of SoT also has to
account for more complex cases of temporal embeddings, e.g., cases in which an embedded
past tense morpheme receives a future-oriented interpretation or an interpretation that seems
to be temporally independent from the closest evaluation time. This section is devoted to
demonstrating how our approach deals with such challenging SoT sentences. It is divided into
two parts: Explaining the deviant behavior of past tense in complement clausal embeddings,
and explaining the deviant behavior of past tense in (non-restrictive) relative clauses.
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2.2.1 Challenging complement clausal embeddings

2.2.1.1 Future reference in past-under-past configurations

We begin with the well-established observation that — seemingly in contrast to what was
argued above — past-embedded past tense can in fact sometimes make reference to a time
interval that strictly succeeds the matrix time in English. Examples of such future-reference
past tense uses include the following:

(27) John said he would buy a fish that was still alive. (Ogihara, 1989)

(28) He decided a week ago that in ten days he would say to his mother that they were
having their last meal together. (Abusch, 1988)

In their most prominent readings, the most embedded past tense forms, i.e., was and were,
express simultaneity with respect to their local evaluation times, i.e., the time of buying and
the time of saying, respectively. The challenge such examples pose to SoT accounts stems
from the fact that these local evaluation times have been shifted to a time later than the
matrix time by means of would (cf., a.o., Abusch, 1988, 1997; Ogihara, 1989, 1995). As a
result, was and were, even though carrying past tense morphology, receive a future-reference
interpretation with respect to the matrix time.

Importantly, however, even though for temporal configurations as in (27) and (28) future-
reference interpretations are possible — and the most prominent ones —, in the absence of the
temporal modifying adverbs, such as still in (27), the order of events is first and foremost
underspecified. For example, without the temporal modifier still, sentence (27) could be
felicitously uttered in case the fish is alive at the time of buying, in case it was alive shortly
before the buying event but after the saying event, or arguably even in case it was alive prior
to the saying event. Our approach successfully captures the multiple interpretations of such
‘fish-sentences’ under the assumption that would is the conflation of woll — a tense operator
that places the evaluation time of a proposition in the relative future of the sentence’s current
evaluation time (cf. Abusch, 1988; Ogihara, 1996; Condoravdi, 2002) (cf. 29)— and a
[uPAST] feature, which restricts its occurrence to past tense sentences.4

(29) Jwoll K = λt. λP. ∃t′. t′ > t & P (t′)

Under these assumptions, (27) receives the following interpretation:

(30) John said he would buy a fish that was alive.

a. [ Op-PAST [iPAST] [ John [ say-ed[uPAST] [ he [ woll[uPAST] [ buy a fish [ that
∃t′ < tu ∃t2 ≤ t′ ∃t3 > t2

be-ed[uPAST] alive.]]]]]]]
∃t4 ≤ t3

b. ∃x [ fish(x) & ∃t′ < tu. ∃t2 ≤ t′ : say(John, t2, [ ∃t3 > t2 : buy(he, x, t3) &
∃t4 ≤ t3: be-alive(x, t4)])]

4 Here, we ignore the modal contribution of the operator woll in terms of universal quantification over
possible worlds (cf., e.g., Ippolito, 2013), which is orthogonal to the analysis presented in this paper.
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c. There is a time t4 which is the time of a contextually salient fish’s being alive,
and t4 is prior or equal to some time t3. The time t3 is the time of John’s buying
the fish which lies strictly after t2, i.e., the time of John’s saying event. t2 is
prior or equal to t′ which, in turn, is a time strictly before the utterance time tu.

What is essential about the analysis is that the most embedded past, i.e., was, is ordered
prior or simultaneous to the time of the buying, and not prior or simultaneous to any other
time, such as the matrix time or the utterance time. This correctly allows for a later-
than-matrix interpretation of the embedded past tense, but does not necessarily entail a
later-than-utterance time interpretation. The derived interpretation is, hence, compatible
with all of the readings (27) may have. Similarly, the same applies to example (28):

(31) He decided (a week ago) that (in ten days) he would say to his mother that they
were having their last meal together.

a. [ Op-PAST [iPAST] [ He [ decide-ed[uPAST] [ he [ woll[uPAST] [ say to his mother [ that
∃t′ < tu ∃t2 ≤ t′ ∃t3 > t2

they be-ed[uPAST] having their last meal together.]]]]]]]
∃t4 ≤ t3

b. ∃t′ < tu & [ ∃t2 ≤ t′ & decide(he, t2, [ ∃t3 > t2 & say-to-his-mother(he, t3,
[ ∃t4 ≤ t3 & be-having(they, last meal together, t4)])])]

c. There is a time t4 which is the time of their last meal, and t4 starts no later than
some time t3. The time t3 is the time of his saying and lies strictly after t2, i.e.,
the time of his deciding. t2 is prior or equal to t′ which, in turn, is a time strictly
before the utterance time tu.

Even when neglecting the temporal modifiers, which unambiguously place the time of the
meal in the future, the formula derived from the tense nodes within the sentence already
shows that the time of the meal is not restricted to a past interval. As it is ordered relative
to the f-s time of the saying event, the time of the meal can lie strictly after tu. In fact, for
(28), the b-s relation between the most embedded past tense and its c-commanding tense
node (i.e., the time of saying) that our analysis predicts to be available is independently
blocked due to additional aspectual information (i.e., imperfective aspect on having). Since
disambiguation is achieved through aspect and not tense, however, such blocking does not
provide a problem for the proposed analysis but rather shows how underspecification can be
resolved in practice.

Another set of challenging data which evokes a future interpretation for a past-embedded
past tense in a complement sentence is comprised of sentences like the following:

(32) He hoped she tried to kill him first. (Klecha, 2016)

The novel challenge posed by these examples is that they have an interpretation akin to that
of (27) and (28), even though they do not contain an overt future-shifter, like woll. Naturally,
if you can still hope, you have not been killed yet, meaning that, temporally, the hoping event
expressed in (32) takes place prior to the potential killing event. Klecha (2016) argues that
the availability of such an independent future-shifted interpretation of the embedded past
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tense is restricted to predicates that already have an inherent modal future orientation built
into their semantics, like hope or pray. By contrast, Klecha proposes that predicates like
think impose an upper limit on the temporal possibilities of their prejacents and therefore
the temporal possibilities of their complement clauses (cf. the ULC in Section 1.2), as they
cannot themselves introduce a similar future-shifted interpretation in the absence of another
modal.

Klecha’s (2016) implementation of this insight relies on the observation that future-
oriented attitudes like hope deviate from other, non-future-oriented attitudes like think, in
the choice of modal base pronouns they may combine with. Modal bases are known to
determine the set of worlds which are accessible from a given point in time (Kratzer, 1981,
1991), and Klecha (2016) claims that only two different modal bases exist: a doxastic one,
which imposes an upper limit on its prejacent’s temporal orientation via quantifying over
actual histories, and a circumstantial one, which does not impose such a limit and instead
maps the prejacent’s time and a history to the set of all possible future histories departing
from that time. Crucially, Klecha argues that attitude verbs like think may only combine
with a doxastic modal base, whereas hope and pray may also combine with a circumstantial
modal base, explaining the possible f-s interpretations of their complement clauses.

Klecha’s view is in full accordance with our proposal: Although the past tense morphology
on hope in (32) places the time of the matrix sentence prior to the utterance time, as a future-
oriented predicate hope, by itself, can shift the evaluation time of its complement proposition
to a future point in time — even in the absence of woll.

(33) He hoped she tried to kill him first.

a. [ Op-PAST [iPAST] [ He [ hope -ed[uPAST] [ she try-ed[uPAST] [ to kill him
∃t′ < tu ∃t3 ≥ t2 ∃t2 ≤ t′ ∃t4 ≤ t3

first ]]]]]

In our proposal, this inherent future-orientation of hope and pray is hard-wired into their
semantics. Nevertheless, we are not dependent on this implementation of Klecha’s proposal;
Any type of inherent future semantics as part of the lexical meaning of such predicates, be
it via modal bases or otherwise, can derive these facts under our analysis.

As a result of the inherent future shift, our analysis derives the correct meaning of
such future-shifted sentences mutatis mutandis to (27) and (28): Since the forward-shifted
evaluation time t3 is introduced in the matrix clause (which can lie strictly after the time of
utterance tu), the verb tried then simply means tried at time t4, whereby t4 is no later than
t3 and can also lie in the strict future of tu. One caveat of the implementation we choose
is that we also predict an unattested reading of (32) to be available, i.e., one in which the
killing takes place prior to the hoping (e.g., in the case that t4 < t3 = t2 = t′ < tu). Whereas
the availability of such a temporal ordering is crucial for us in order to derive the correct
semantics for sentences like (34), which Klecha (2016) would solve via a different modal base,
for the case under discussion we have to rely on pragmatics, e.g., the addressee’s knowledge
that hoping requires not having been killed yet, to independently block such readings.

(34) John hoped (at 4pm) she got there on time (at 3pm).
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2.2.1.2 Future reference of past tense morphology in other configurations

The last instance of embedded past tense morphology receiving a future interpretation we
discuss in this paper is comprised of cases in which past tense is embedded under a future
matrix predicate (cf. (35)). Such past-under-future constructions again give rise to different
readings: In some, the past tense is assigned its canonical ‘prior to time of utterance’-
interpretation (cf. (35a)). Crucially, however, in the most prominent reading of (35), the
past-marked predicate takes place after the utterance time (cf. (35b)) — a reading which
poses a challenge to most SoT theories.

(35) Alan will think everyone hid.

a. (Tomorrow) Alan will think everyone hid (today).

b. (Tomorrow at 3pm) Alan will think everyone hid (tomorrow at 2pm).

An important observation that can be made with respect to the analysis of such sentences
is that the tense shifter woll is instantiated as will in this context. As a result, it becomes
evident that Op-PAST cannot take higher scope than the woll, as otherwise it would be
spelled out as would. This immediately entails that will cannot carry a [uPAST] feature.
As part of his economy principle, Zeijlstra (2012) proposes that an operator needs to be
included in the closest possible position above the highest instance of the uninterpretable
feature it checks. Since will does not carry a [uPAST] feature Op-PAST could check (but
rather a feature [uPRES], see Section 3), the operator is included above the highest instance
of [uPAST], i.e., in the complement clause. In fact, as we will again see in Section 3, the
main clause will actually contain a covert present tense operator. As a result, the underlying
syntactic structure of (35), for now, must be the following (cf. also Heim, 1994):

(36) [ Alan will think [ Op-PAST [iPAST] [ everyone hide-ed[uPAST]]]]

Uncontroversially, we take the semantics of will to be the same as those for would (cf.
(29)), modulo the [uPAST] feature, which restricts it to past environments. Hence, will shifts
the local evaluation time of its prejacent to a point in time which succeeds the evaluation
time it receives as its input. Sentence (35) does not specify a local evaluation time for woll ’s
relative parameter t, e.g., by means of a modifying clause or an embedding predicate; The
variable thus gets valued against its default value tu. Under these assumptions, the correct
interpretation of (35) is yielded in the following way:

(37) Alan will think everyone hid.

a. [ Alan will think [ Op-PAST [iPAST] [ everyone hide-ed[uPAST]]]]
∃t′ > tu ∃t2 < t′ ∃t3 ≤ t2

b. ∃t′ > tu & think(Alan, t′, [ ∃t2 < t′ & ∃t3 ≤ t2 & hide(everyone, t3)])

c. There is a time t′ in the strict future of tu and Alan thinks at t′ that there is a
time t2 earlier than t′ such that everyone from a contextually salient group hid
at a point t3 no later than t2.

The evaluation-time shifter will takes scope over the past tense operator and changes the
local evaluation time t∗ of Op-PAST to a time in the future. It is from this future-shifted
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point in time that the past marker -ed introduces a no-later-than relation between the hiding
event and the thinking event; no direct connection between the event time of the past-tensed
predicate and tu is thus established, which is why the hiding can lie in the strict future of tu.

Note that if the operator Op-PAST entailed an absolute past ordering of the tense mor-
phemes it takes scope over with respect to the utterance time (i.e., if its denotation were
JOp-PAST K = λP. ∃t < tu & P (t)), sentences such as (35) could not be accounted for by our
proposal. However, as seen in (20), the relation ‘prior to time of utterance’ is not cooked into
the semantics of Op-PAST ; Instead, the operator is defined as a relative past with respect to
a time variable t∗, whose value may be tu, but which can also refer to a time interval later
than tu, if introduced by an independent source.

2.2.2 Relative clauses

A further set of data for which embedded past tense morphology may evoke readings that
are not anchored with respect to the local evaluation time involves relative clauses. In
certain relative clauses, as in example (38), the embedded past can yield any of the following
readings: a b-s, a sim and a f-s one. Both past tenses independently refer to a time interval
prior to the time of utterance.

(38) Mary met a woman who was president.

a. In 2000, Mary met a woman who was president in 1995. [b-s]

b. In 2000, Mary met a woman who was president in 2000. [sim]

c. In 2000, Mary met a woman who was president in 2004. [f-s]

However, this is not the case for every relative clause. In (39) (under neutral intonation) the
f-s reading is not available (Heim, 1994; Ogihara, 1995; Stowell, 2007):

(39) Mary was looking for a woman who was president. [b-s]

a. In 2000, Mary was looking for a woman who was president in 1995. [sim]

b. In 2000, Mary was looking for a woman who was president in 2000.

c. * In 2000, Mary was looking for a woman who was president in 2004. [f-s]

Whereas Enç (1987) observed that relative clause tenses differ from complement clause
tenses in allowing an independent, or absolute interpretation, Abusch (1988) showed that
this only applies to relative clauses that receive a de re interpretation (see also Ogihara,
1989, 1996). Indeed in (38), only a de re reading is available. In (39), a de dicto reading is
available.

The de re/de dicto distinction is strongly connected to the distinction between restric-
tive and non-restrictive (or appositive) relative clauses, as can also be witnessed in the
above examples: (38) contains a non-restrictive, de re-interpreted relative clause. By con-
trast, under the triggered de dicto reading, the relative clause in (39) is understood to be
restrictive. Non-restrictive relative clauses only allow de re interpretations. As is also well
known, restrictive and non-restrictive relative clauses behave differently with respect to syn-
tactic locality. Whereas non-restrictive relative clauses are syntactically opaque (cf. Safir,
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1986; Fabb, 1990; Demirdache, 1991; Borsley, 1992; Arnold, 2007, for different accounts for
the locality effects of non-restrictive relative clauses), restrictive relative clauses are more
accessible. The fact that different types of relative clauses allow for different readings with
respect to the availability of f-s readings opens up a way to think about the availability of
the f-s reading in terms of syntactic locality.

In this, we follow Stowell (2007) who argues that the de dicto/de re distinction is struc-
turally encoded in terms of the LF position of the relative clause: outside or inside the CP
complement of the intensional verb. Concretely, we entertain the hypothesis (in line with
Stowell (2007), though also substantially different from it) that the past tense morpheme
inside a relative clause that yields a de dicto reading can have its [uPAST] feature checked
against a higher covert tense operator carrying [iPAST], but that the past tense morpheme
inside a relative clause that yields a de re interpretation cannot do so. Consequently, the
latter requires a covert past tense operator of its own, with t∗ being valued for the time
of utterance. Therefore, a relative clause with a de dicto interpretation allows only a sim
and a b-s reading (when containing past tense morphology embedded by a higher past tense
clause), whereas a relative clause with a de re interpretation in the same situation yields
sim, b-s, and f-s readings.

This explains why the two past tense markers in (38) and (40) need to be evaluated
independently of each other with respect to the time of utterance: Given the syntactic
opacity of the non-restrictive relative clause, which yields the de re reading, the [uPAST]
feature on the past tense morpheme inside the relative clause cannot be checked by the
covert past tense operator that the matrix past tense morpheme agrees with. Consequently,
a second, lower Op-PAST must be included. As this lower operator in (40) cannot be bound
by any higher tense, both past tense operators refer to the time of utterance (Zeijlstra, 2012).

(40) Mary met a woman who was president.

a. [ Op-PAST [iPAST] [ Mary meet-ed[uPAST] a woman [ who [ Op-PAST [iPAST] [
∃t′ < tu ∃t2 ≤ t′ ∃t′′ < tu

be-ed[uPAST] president]]]]]
∃t3 ≤ t′′

b. ∃x [woman(x) & ∃t′ < tu. ∃t2 ≤ t′ [meet(Mary, x, t2) & ∃t′′ < tu. ∃t3 ≤ t′′

[president(x, t3) ]]]

c. There is a woman x and at t2, prior or equal to t′ which, in turn, is a time
strictly before the utterance time tu, Mary met x, and at t3, prior or equal to t′′

which, in turn, is a time strictly before the utterance time tu, x is president.

The relative clause in (41), which is not syntactically opaque and for which agreement
inside of the relative clause is therefore possible, yields a temporal interpretation that is
similar to that of complement clauses of intensional verbs. The most embedded past tense
is ordered with respect to the matrix tense and cannot independently be placed prior to the
utterance time:

(41) Mary was looking for a woman who was president.
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a. [ Op-PAST [iPAST] [ Mary be-ed[uPAST] looking for a woman [ who [
∃t′ < tu ∃t2 ≤ t′

be-ed[uPAST] president]]]]
∃t3 ≤ t2

b. ∃t′ < tu. ∃t2 ≤ t′ [be-looking-for(Mary, t2, [∃t3 ≤ t2. ∃x [woman(x) & be-
president(x, t3) ]])]

c. At t2, prior or equal to t′ which, in turn, is a time strictly before the utterance
time tu, Mary is looking for a woman x, and at t3, prior or equal to t2, x is
president.

Hence, the behavior of past tense in relative clauses is fully compatible with our proposal.

2.3 Comparison with existing SoT approaches

So far in this section we have introduced an alternative account of SoT that relies on un-
derspecified tense semantics instead of ambiguity at the level of LF, and we showed that
it fares at least equally well with respect to the different challenges English poses to SoT
accounts as existing proposals. Nevertheless, the fact that our account can explain the data
does not in itself justify its correctness. Given the impressive canon of SoT literature already
in existence, an important question to answer is how the proposal compares to existing ones
and whether it provides new insights or even advantages. These are the questions that we
will address in the following.

2.3.1 Comparing underspecification- and ambiguity approaches

When comparing our analysis to existing ambiguity SoT approaches, an immediate advantage
that emerges on the theoretical side is that we do not have to postulate a difference between
a real past and a surface past, which is, in fact, a present tense in disguise (cf., e.g., Abusch,
1988; Ogihara, 1989), a zero tense (cf. Kratzer, 1998), or something yet different. In order to
account for the simultaneous reading of past-embedded past tense, most ambiguity analyses
are forced to allow present tense morphemes to receive the morphological shape of a past
tense morpheme under certain conditions, an assumption which is primarily stipulated (c.f.,
e.g. Abusch, 1988; Ogihara, 1989; Kusumoto, 1999; Stowell, 2007, and references therein),
except for by Kratzer (1998), who embeds the assumption into the bigger picture of binding
theory, where anaphors can inherit features of their antecedents.

Via defining past as a relative non-future, the approach proposed in this paper can
account for the same cases as the ambiguity proposals while retaining a clear one-to-one
mapping between temporal form and temporal meaning. Similar concerns along the same
lines for (at least concealed-present) ambiguity proposals arise in light of the questions why
only past tense exhibits the proposed kind of ambiguity — and not present tense, too —,
and why the putative homophony is a systematic, cross-linguistic phenomenon (see Stowell
(2007) for further discussion).

In addition, empirically, advantages of our proposal reveal themselves in ellipsis config-
urations such as (42a), which are known to tease apart ambiguity and underspecification
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readings, or in conclusion sentences with coordinated subjects as given in (42b).

(42) SCENARIO. Today, John said “Mary was ill a month ago,” and Bill said “Mary is ill.”

a. John said that Mary was ill and Bill did so, too.

b. Therefore, both John and Bill said that Mary was ill (at some point).

Given the assumption of structural parallelism in ellipsis contexts, ambiguity approaches
predict that (42a) may only be used in scenarios in which, temporally sufficiently close to
each other, John and Bill both uttered the sentence Mary is ill or both uttered the sentence
Mary was ill. This is because the LF of the elided clause must be identical to the LF in
the antecedent (cf. 42a). Since sim and b-s readings have different LFs in these approaches,
the two readings should be the same for both clauses; They should both either yield a sim
reading or a b-s reading. As a result, ambiguity approaches predict sentence (42a) to be
infeasible in the given scenario. Similarly, ambiguity approaches rule out the coordinated
subject construction in (42b) as an adequate conclusion sentence in the provided context,
since there exists a mismatch between the simultaneous report context set up by John’s
utterance and the backward-shifted one set up by Bill’s utterance. Our proposal, on the
other hand, does not predict such temporal parallelism, as the LFs for the sim and b-s
readings are the same. As a result, it predicts temporally mixed readings to be available
for both (42a) and (42b), in addition to the temporally parallel ones. Hence, under the
approach proposed in this paper, (42a) and (42b) are acceptable. As the two approaches
make distinct predictions about the accessibility of mixed readings in ellipsis and coordinated
subjects configurations, such examples provide a well-suited empirical testing ground.

Indeed, it turns out that mixed readings of the kind described above seem to be available.
A pilot study, which we are currently expanding into a full-blown experimental design,
suggests that our proposal is on the right track: Ellipsis readings such as in (42a) appear
to be available. Similarly, our informants so far have accepted sentences with coordinated
subjects in scenarios such as the one above. Whereas native English acceptability judgments
of (42) without the modifier at some point result in mixed results, all informants so far
across the board accepted the sentence with at some point in it. Even though the modifier
significantly enhances the acceptability of the mixed reading, it is not trivial to see how
ambiguity approaches would explain this data.

Another example that shows the same kind of mixed readings is (43). Again, the sentence
Susan told John that he was behaving badly and Mary did so, too receives a sim reading for
the Susan clause and a b-s reading for the clause with Mary.

(43) SCENARIO. At company X there is a rule that in order to be able to fire a person, two
people have to tell that person independently that he/she is behaving badly. Mary
told John two months ago that she thought he was behaving badly. Susan told John
the same today. Peter, who never liked John in the first place, was there on both
occasions and says:

a. Susan told John that he was behaving badly and Mary did so, too. In fact, Mary
actually already told him several weeks ago. This means we finally get to fire
John!
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Based on the above considerations, we conclude that the empirical predictions that
the underspecification approach makes appear to be correct indeed. Given the theoreti-
cal and empirical advantages underspecification analyses exhibit over ambiguity approaches,
we therefore reject the hypothesis that SoT should best be explained in terms of LF ambigu-
ity. We are, in fact, not the first ones to take a stand against this well-established ambiguity
assumption: Altshuler’s (2016) and Altshuler and Schwarzschild’s (2012) pragmatic SoT
proposal also assigns only one LF to both readings. As a next step, we shall evaluate our
analysis against theirs.

2.3.2 Comparison with existing underspecification approaches

Like us, Altshuler (2016) and Altshuler and Schwarzschild (2012) assume that past-under-
past embeddings of stative predicates are not ambiguous between a sim and a b-s reading.
Unlike us, however, they propose that such configurations always, unambiguously, receive
a b-s interpretation and that a true sim reading of past-embedded past tense does not
exist. In fact, what is commonly referred to as the simultaneous reading of embedded past
tense in the SoT literature for them only constitutes a canonical past reading that does not
stand in competition with the present-tensed alternative of the same clause. Thanks to the
lack of competition, they argue, such instances of past-tensed statives do not evoke their
usual cessation implicature that the described state no longer holds, and that therefore the
perception of simultaneity arises.

To make the theory’s core assumption more explicit, consider the following example.

(44) My heart was racing.

Even though nothing in the semantics of the sentence excludes the possibility that the
author’s heart is still racing at the time of utterance (under an existential theory of tense,
the truth conditions of (44) are met as long as there exists some moment prior to tu at
which the author’s heart was racing), we nevertheless understand that the described state
no longer holds. According to Altshuler’s (2016) and Altshuler and Schwarzschild’s (2012)
scalar theory of tense, this is the case since the utterance stands in Gricean competition with
its present-tensed alternative My heart is racing. The present-tensed version of the clause
hereby provides a suitable competitor for its past-tensed counterpart since the temporal
profile of statives and stative-like predicates under this approach is conjectured to be such
that whenever a state holds at a point in time, it must necessarily also hold at another point
in time, no matter how tiny, which precedes it (Altshuler, 2016; Altshuler & Schwarzschild,
2012). Thus, whenever a state holds at the time of utterance, it must also have held at
a moment prior to it, meaning that a present-tensed stative always asymmetrically entails
its past-tensed counterpart (cf. Temporal Profile of Statives (TPS) in Altshuler (2016) and
Altshuler and Schwarzschild (2012)). Assuming that the speaker in (44) is cooperative,
i.e., maximally informative, it follows that she would have used the stronger, present-tensed
version of the sentence would the state still hold (Grice, 1975). Since she decided to use a
past tense, however, the addressee is encouraged to compute a cessation implicature, i.e.,
the implicature that no state of the kind described by the clause (here: the speaker’s heart
racing) is currently in existence (Altshuler & Schwarzschild, 2012; Altshuler, 2016).

24



Given such assumptions, the question that arises for the scalar tense theory is why past
tense morphology does not evoke cessation implicatures uniformly. For example, they have
to explain why no cessation implicature is commonly calculated in the following sentence.

(45) The doctor said my heart was racing.

As before, the answer lies in the clause’s competition with its present-tensed alternative,
i.e., The doctor said my heart is racing. As it turns out, this alternative cannot always
function as a competitor for (45), and it is exactly in those cases in which it cannot do so
that Gricean reasoning does not advance to the stage at which a cessation implicature is
drawn and the sentence, even though backward-shifted in semantic terms, is perceived to
convey simultaneity. Let us explain why.

The scalar theory of tense ascribes a lack of competition between the past- and present-
tensed clauses to the interaction of two common assumptions about tense: First, the English
present tense is indexical (Altshuler & Schwarzschild, 2012) or at least has an absolute
component as part of its presupposition (Altshuler, 2016). Second, the existential quantifier
that is part of the past tense’s semantics comes with a domain restriction to a contextually-
given interval (cf. Reference Time Concepts (RTC) in Altshuler (2016) and Altshuler and
Schwarzschild (2012)). According to the scalar theory of tense, a cessation implicature
can only arises when the RTC does not, by itself, exclude the present-tensed alternative of
the sentence, i.e., whenever the stronger present version of the sentence provides a feasible
alternative given the context. For this to be the case, the RTC needs to overlap the time of
utterance. Returning to sentence (45), and assuming that it is uttered recalling a doctor’s
visit that took place a month ago (which provides the RTC here), it becomes evident that this
restriction is not met; The time of the visit does not overlap the time of utterance. Hence,
in this scenario, the present-tensed alternative is not a feasible competitor and Gricean
reasoning does not advance.

Even though our proposal makes similar predictions as Altshuler (2016) and Altshuler
and Schwarzschild’s (2012) with respect to the non-ambiguity of different past-under-past
readings, it is also substantially different. For the scalar theory, for example, the TPS is a
necessary assumption for the computation of a cessation implicature, as it places the present-
and past-tensed version of stative clauses on a scale. As noted by the approach’s proponents
themselves, however, the assumption of the TPS is not uncontroversial but has rather been
(implicitly) rejected in various existing semantic discussions of tense (cf., e.g., the discussion
of lifetime effects in Musan (1997); Magri (2009, 2011); Thomas (2012) or the earliest-
operator in Beaver and Condoravdi (2003)). Even when accepting the TPS hypothesis,
however, Altshuler (2016) and Altshuler and Schwarzschild’s (2012) type of proposal in
principle predicts that past-under-past embedded eventive predicates are always interpreted
in a b-s and not a sim manner, which is the standard assumption. Our proposal, by contrast,
in principle allows for sim and b-s readings for both embedded eventive and embedded stative
predicates. A possible point of evaluation between the two proposals is therefore provided
by the presence or absence of simultaneous readings of past-embedded eventive predicates.
We believe that our proposal is indeed on the right track, for two reasons: The claim that
no embedded past eventive may receive a sim interpretation appears to be too strong for
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English and, moreover, it does not hold across languages.
That only stative predicates may receive a sim interpretation has, for example, been

refuted by Kusumoto (1999). She argues, with Partee (p.c. to Kusumoto, as cited in
Khomitsevich (2007)), that the examples in (46) have a sim reading even though they embed
a past eventive verb:

(46) a. Elliott observed/noticed/perceived that Josephine got hurt.

b. He didn’t realize that his car hit the curb.

c. The pilot was sure that the plane landed in the correct spot.
(Kusumoto, 1999)

This judgement is not uncontroversial, however. In English, where there exists a grammati-
calized imperfective-perfective distinction, the usage of perfective aspect in past-under-past
constructions yields a preference for a b-s reading. This is because the imperfective gram-
matical competitor (i.e., Elliott observed that Josephine was getting hurt) unambiguously
triggers a sim reading due to its stativity property, and thus provides a more transparent
way to express the desired reading. The fact that there exist such aspectual competitors in
English, however, suggests that the absence of the sim reading in English past-under-past
perfectives may be due to pragmatic blocking effects rather than a property of past itself.5

What is more, further evidence in favor of the hypothesis that the sentences in (46)
are marginal for many speakers since more salient aspectual competitors exist comes from
languages like Dutch, in which the imperfective-perfective distinction is not grammatically
marked. Since there is no designated aspectual operator which requires stativity of the
predicate it scopes over, past-under-past constructions may receive a simultaneous reading
even when the embedded predicate is an eventive. In fact, the most salient interpretation of
a past-under-past embedding for any kind of predicate in Dutch is a simultaneous reading.
When wanting to express a b-s interpretation, an embedded past perfect is rather used. The
most salient interpretation for a sentence like (47a) is hence one in which Marie witnessed
the exact moment in which Hans stabbed Piet, and for (47b) one in which the saying event
is included in the reading event, i.e., a simultaneous reading of the embedded past tenses.

(47) a. Marie
Marie

zag
see-PAST

dat
that

Hans
Hans

Piet
Piet

neerstak.
stab-PAST

‘Marie saw that Hans was stabbing Piet.’ [sim]
‘Mary saw that Hans stabbed Piet‘ [b-s]

5 In addition to its reliance on stativity and, thus the different empirical coverage of the proposal put
forth in this paper and scalar theories, there are (at least) two other key assumptions of the latter which have
recently been called into question (see Sharvit, 2018, for an in-depth discussion): The first is that it proposes
that no SoT-rule (i.e., present-in-disguise, zero tense, etc) is needed since the absence of cessation can derive
the sim reading. This assumption, however, is called into question by languages such as Hebrew and Greek,
in which the ‘fish’-sentences (see Section 1.1.1) can be expressed both via an embedded present and via an
embedded past tense. Scalar theories then have to explain why cessation is optional in a context in which
is usually applies – a concern which, self-evidently, does not carry over to our proposal. Secondly, a scalar
theory of SoT assumes a correlation between non-cessation and sim readings, an assumption which has been
recently refuted on the basis of unambiguously backward-shifted sentences which include past modification
like two minutes ago and/or past perfect morphology. Since we do not assume a similar correlation, this
concern, too, does not carry over to the current proposal.
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b. Jan
John

zei
say-PAST

dat
that

hij
he

de
the

krant
newspaper

las.
read-PAST

(Hollebrandse, 1996, 1998)

’John said that he was reading the newspaper‘ [sim]
’John said that he had read the newspaper‘ [b-s]

These data are striking since the temporal profile of stative and eventive predicates cannot
be assumed to change across languages, providing further proof against a necessary stativity
prerequisite for simultaneous readings in past-embedded contexts.

All in all, this section has shown that the SoT approach proposed here not only explains
the relevant data points of embedded tense in English but also has clear advantages over
existing ambiguity- and underspecification SoT analyses.

3 Present tense embeddings

As has been stated in the introduction, even though the ‘ambiguity’ of embedded past tense
morphology has received a lot of attention in the literature, the present tense morphology-
counterpart of the puzzle has been discussed less extensively so far. We believe that this is
because, at first glance, the ambiguities of embedded past- and present tense morphology
seem unrelated, since the former reveals itself within a sentence and the latter across different
embedding contexts. Nevertheless, we argue in this section that they can be analyzed on
a par; Such a unified treatment of past- and present tense morphology should be able to
capture both of the tenses’ undergeneralized meaning and thus incorporate an absolute as
well as a relative meaning component. The proposal laid out in the previous section, which
disentangles the different meaning components of the past tense via outsourcing its ‘real’
past meaning, i.e., anteriority, into a high, covert past operator (Op-PAST) while encoding
its relative past meaning, i.e., non-future, into the actual past tense morpheme (-ed), is
compatible with this objective. It is therefore the aim of this section to show that a similar
mechanism can also account for the behavior of embedded present tense.

We start our discussion of present tense morphology with a reminder of the conundrum it
poses across different embedding contexts. For this, reconsider the sentences in (8), repeated
for convenience in (48):

(48) a. John will say Mary is ill. [sim]
b. John said Mary is ill. [d-a]

The crucial observation is that the present tense morphology on is has a different meaning in
the two sentences: In (48a) it evokes a simultaneous (sim) reading, meaning that it expresses
simultaneity solely with respect to its local evaluation time, i.e., the time of John’s saying.
Sentence (48a) can thus be felicitously paraphrased as follows: John, at some t later than
tu: “Mary is ill (now).” In (48b), by contrast, the present tense receives a double-access
(d-a) reading: It is understood to express simultaneity with respect to both the utterance
time and the local evaluation time, i.e., the time of John’s saying. As a result, (48b) is true
if and only if both Mary is ill at tu and Mary is ill at some t prior to tu, whereby t denotes
the time of John’s saying event. These embeddings environments reveal that, just like past
tense morphology, present tense morphology is also underspecified in meaning.
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In order to explain the observed behavior of present tense morphology, we propose a
strategy along the lines of our proposal for past tense. We suggest that present tense, too,
consists of two ingredients: a covert present tense operator and a semantically active present
tense morpheme that agrees with this operator. It was shown in Section 2.1.2 that past tense
takes scope outside vP, evidencing that (past) tense is not interpreted in the base position
of the past tense morpheme. As a result we assume also for present tense that, syntacti-
cally, each present tense morpheme carries an uninterpretable present feature [uPRES] to
be checked by a covert present tense operator (Op-PRES) carrying the interpretable feature
[iPRES]. Semantically, we make the following assumptions for the two ingredients: As in our
proposal for past tense morphology, we suggest that each instance of present tense morphol-
ogy (denoted for convenience by -s in the following) encodes simultaneity with respect to
its respective local evaluation time and thus functions as a relative meaning component of
present tense. Simultaneity is hereby encoded in terms of time interval inclusion (where
t′ ⊇ t means that the time interval t is included in or equal to t′):

(49) J -s K = λt. λP. ∃t′. t′ ⊇ t & P (t′)

Different from our account of past tense, but following ideas from Heim (1994) and
Altshuler (2016), we propose that the high, covert present tense operator (Op-PRES), which
encodes the ‘real’ present tense meaning, fulfills a dual role: It establishes an inclusion rela-
tion with respect to both its local evaluation time, t∗, and the utterance time tu. Accordingly,
we take its denotation to be as follows:

(50) JOp-PRES K = λt∗. λP. ∃t′. [ t′ ⊇ t∗ & t′ ⊇ tu] & P (t′)

As was the case with past tense, at matrix level t∗ applies to tu by default. If this applies
(as, e.g., in (52) and (54)), then the two tense restrictions Op-PRES introduces coincide and
simplify to a purely absolute semantics of the operator:

(51)
JOp-PRES K (tu) = λP. ∃t′. [ t′ ⊇ tu & t′ ⊇ tu] & P (t′)

= λP. ∃t′. t′ ⊇ tu & P (t′)

Based on these assumptions, we predict a simple present-tensed sentence like (52), which
places an event unambiguously at the utterance time, to have the following interpretation:

(52) John is running.

a. [Op-PRES [iPRES] John [be-s[uPRES] running ]]

∃t′. [ t′ ⊇ tu & t′ ⊇ tu] ∃t2 ⊇ t′

b. ∃t′ ⊇ tu & [ ∃t2 ⊇ t′ & be-running(John, t2)]

c. The utterance time tu is included in a time t′, which is included in the time of
John’s running (which entails that the utterance time tu is in the time of John’s
running).

From the example in (52) it becomes evident that our proposal of present-tense meaning,
derives the correct semantics for mono-clausal present tense sentences. Moreover, and here
we essentially build up on insights by Heim (1994); Altshuler (2016)), this semantics predicts
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the facts observed in (48), as they interact differently with different embedding environments.
To see this, let us first consider a context in which present tense morphology is embedded
under a future-tensed matrix predicate (cf. (48a)).

From our discussion of the future-embedded past tensed sentence in (35), i.e., John said
everyone hid we know that the shifter will does not carry a [uPAST] feature and that it
must occur outside of the domain of Op-PAST as a result. In fact, we assume — similarly
as we did for would (cf. discussion surrounding (29)) — and in line with many others (e.g.,
Abusch, 1988; Ogihara, 1996; Condoravdi, 2002) that will is the tenseless future-shifting
operator woll (cf. (53)) in its present-tensed form, meaning that it carries a [uPRES] feature.
Consequently, it must be checked by Op-PRES.

(53) Jwoll K = λt. λP. ∃t′. t′ > t & P (t′)

Furthermore, we follow Zeijlstra (2012) in that the covert operator carrying [iPRES] must
c-command the highest instance of [uPRES] at the lowest position where this is syntactically
and semantically possible (cf. Section 2.1.2). Consequently, Op-PRES must take scope over
will in (48a), leading to the operator’s being valued against tu again, and turning it into a
purely absolute operator (as in (52)). Hence, in future-embedded environments, the dual
effect of Op-PRES remains invisible:

(54) John will say Mary is ill.

a. [ Op-PRES [iPRES] [ John [ woll[uPRES] say [ Mary [ be-s[uPRES] ill ]]]]]

∃t′ ⊇ tu ∃t2 > t′ ∃t3 ⊇ t2

b. ∃t′ ⊇ tu & [ ∃t2 > t′ say(John, t2, [ ∃t3 ⊇ t2 & be-ill(Mary, t3)])]

c. John’s saying happens strictly after the utterance time tu and time of John’s
saying is included in the time of Mary’s pregnancy.

The dual nature of the present tense operator does reveal itself best in present-under-
past embeddings, though, where it explains the double-access reading observed in (cf. (48b)).
Here, Zeijlstra’s (2012) economy constraint places Op-PRES in the embedded clause, result-
ing in Op-PRES ’s relative tense parameter’s being valued against the local evaluation time
provided by the matrix past. As a result, our proposal, correctly, predicts present-under-past
embeddings to have the following semantics:

(55) John said Mary is ill.

a. [ Op-PAST [iPAST] [ John [say-ed[uPAST] [ Op-PRES [iPRES] [ Mary [ be-s[uPRES]

∃t′ < tu ∃t2 ≤ t′ ∃t′′.[t′′ ⊇ t2 & t′′ ⊇ tu] ∃t3 ⊇ t′′

ill ]]]]]]

b. ∃t′ < tu & [ ∃t2 ≤ t′ & say(John, t2, [ ∃t′′. [ t′′ ⊇ t2 & t′′ ⊇ tu] & [ ∃t3 ⊇ t′′ &

be-ill(Mary, t3)]]]]

c. John’s saying happens strictly before the utterance time tu and both the time of
saying and the time of utterance are included in the time of Mary’s pregnancy.

In sum, this approach systematically assigns either a sim or a d-a reading to embedded
present tense morphology, while keeping the intuitive meaning of unembedded present tense
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intact. It assigns embedded present tense a sim reading when the matrix clause is headed
by an Op-PRES operator, i.e., in present or future embeddings, and it assigns present tense
a d-a reading when it is embedded in an Op-PAST -headed clause.

Even though such a proposal makes the correct predictions, one might wonder why, at
least in the case of matrix present tense, the time of utterance is introduced into the semantics
twice, via two different mechanisms, i.e., once via being encoded in the semantics of Op-PRES

and once as a default variable for the highest temporal argument slot. But, as said before,
here we follow Heim (1994) and Altshuler (2016), who have provided various arguments for
the inherent dual nature of present tense semantics. Naturally, it remains an open question
why present tense should have such a dual nature in the first place. Why wouldn’t it only
make reference to the time of utterance instead of both the time of utterance and the local
evaluation time? This is a question that lacks an intuitive answer, at least to us, but indeed
the different types of readings attested with present tense morphology directly follow from
this dual nature.

4 Pronominal proposal

In the previous chapters we have laid out a novel proposal for embedded tense phenomena in
quantificational terms, which relies on semantic underspecification rather than LF-ambiguity.
In this section, we show that the defining insights of the approach are also straightforwardly
compatible with pronominal tense semantics. With respect to the debate of quantificational
versus pronominal tense semantics, we thus show that SoT should not be a reason to argue
that tense should be quantificational rather than pronominal; instead our proposal rather
supports the conclusion that SoT as such does not provide a distinguishing argument in this
debate.

4.1 Motivation

As was discussed in the introduction, one of the main drawbacks of a pronominal SoT
account so far has been the necessity to make use of some kind of de re mechanism in order
to correctly account for the embedded past tense meaning in the backward-shifted context.
However, taking the quantificational proposal from the previous sections as a starting point,
there exist theoretical as well as empirical arguments in favor of a translation of the approach
into pronominal terms.

Empirically, the main concern that arises for the current proposal stems from its inter-
action with negation. As is known from the introduction, this concern is partly inherited
from a quantificational tense implementation per se (cf. (9)). For standard quantificational
approaches, a putative solution to this problem, however, involves the introduction of a con-
textually determined domain restriction C of the past tense operator’s quantification domain
(see also Musan, 1997; Kusumoto, 1999, 2005; von Stechow, 2009; Bochna et al., in press):

(56) JPASTC Kg = λti. λp<i,t>. ∃t′ [ t′ ∈ g(C) & t′ < t & p(t′)]
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With these operator semantics in place, and given a contextually determined domain restric-
tor C, the intended interpretation of (57) can be yielded in the following way:

(57) I didn’t turn off the stove.

a. [ ¬ [ PAST I turn off the stove ]]]

b. ¬ ∃t′ [ t′ ∈ g(C) & t′ < tu & turn-off-the-stove(I, t′) = 1]

Even though such a solution returns the correct semantics, it requires negation to take
scope above tense (see, e.g., Kusumoto (1999); von Stechow (2009)) — a scopal ordering
against which syntacticians have structural reservations, as it is usually assumed that TP
takes NegP as a complement in English (Pollock, 1989; Chomsky, 1989). Our proposal
not only inherits these structural concerns inherent to quantificational analyses, but further
amplifies the problem due to the negative operator’s additional interaction with the past
tense morpheme’s underspecification semantics. Logically speaking, if we assume an LF
similar to (57), the following semantics arise for our proposal:

(58) ¬ [ ∃t′ ∃t′′ [ t′, t′′ ∈ g(C) ∧ t′ < tu ∧ t′′ ≤ t′ ∧ turn-off-the-stove(I, t′′) = 1]]

These semantics are clearly too weak. They predict that it is in principle sufficient for
any of the logical terms in (58) to be false in order for the entire sentence to receive a
negation-reading. As a result they, for example, also predict readings such as (59) to be
available, that are compatible with the affirmative sentence I turned off the stove and thus
directly contradict the intended sentence meaning:

(59) ∀t′ ∀t′′ [ t′, t′′ ∈ g(C) ∧ t′ < tu ∧ t′′ > t′ ∧ turn-off-the-stove(I, t′′) = 1])

Such readings are predicted since the predicate event time t′′ is ordered solely with respect
to its local evaluation time t′ and not with respect to tu. In the given example, e.g., and
everything else being equal, the logical negation of the weak no-later-than relation between
t′′ and t′ allows for a reading in which t′′ lies in the past of tu. In combination with the
constituent turn-off-the-stove(I, t′′) = 1, this validates an affirmative past tense reading of
the event, which is clearly an undesired result.

Of course, it is possible to repair these semantics. One way would be by lowering negation
to the final conjunct, but then it must be guaranteed in one way or another that the not-
turning-off-of-the-stove must hold throughout the entire interval t′′. Interestingly, this very
feature of quantificational analyses has been put forth as its strong suit against a pronominal
one in the literature (Ogihara, 1996); Since the sentence in (57) has the meaning that there
exists no point in the contextually salient time interval in the past at which s/he turned off
the stove, a negated existential quantification component is essential for deriving the correct
meaning, Ogihara argues. Pronominal approaches, which predict that the speaker did not
turn off the stove at the time interval g(1), are likewise dependent on such an existential
component, as, in their canonical form, they do not rule out the possibility that a turning-
off-the-stove event happened at any subinterval of the contextually given one. Nevertheless,
Ogihara’s argument is challenged in this form once aspect is included into the semantics,
which intervenes between the V P and past tense (cf., e.g., von Fintel & Heim, 2016). With
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aspect, existential quantification over times might then more realistically be replaced by a
single existential quantification over events.

With such an additional (perfective) aspectual layer, the semantics in (59) can be en-
hanced in the following way, yielding the correct reading of (57):

(60) ∃t′ ∃t′′ [ t′, t′′ ∈ g(C) ∧ t′ < tu ∧ t′′ ≤ t′ ∧ ¬ ∃e [turn-off-the-stove(I, e) ∧ t′′ ⊇ τ(e)]]

Even though the quantificational version of our proposal can be retained in the way
described above, from the introduction we know that the same obstacles do not carry over
to pronominal tense proposals. Since the presuppositions responsible for attributing past
tense meaning in such analyses simply project across negative environments, negation of
past-tensed sentences follows naturally from pronominal tense analyses. What is more,
under the assumption that Neg can be of type <it, it> (cf. (61a)), such approaches are
furthermore able to derive past negation readings while allowing T to outscope Neg, giving
a pronominalized version of the proposed approach a slight edge over its quantificational
counterpart also from a syntactic viewpoint:

(61) a. JNeg K = λP<i,t>. λti. P (t) = 0

b. [TP Past [TP Neg [V P I turn off the stove ]]] (Cable, 2015a)

In addition to these empirical arguments, there also exists theoretical motivation for pos-
sibly favoring a pronominalized version of the proposal over the current, quantificational one.
We already discussed these technical and conceptual advantages of a pronominal theory of
tense — in particular the striking parallels between the behavior of tense and pronouns—
at length in the introduction (cf. Section 1.2), so will not be reiterated here. However, it
was also shown that, traditionally, pronominal tense semantics and SoT phenomena do not
seem to be compatible in a straightforward way. In order to derive the desired meanings,
established tense proposals thus either return the the arguably more straightforward quan-
tificational semantics and work with domain restrictions in the way shown above, thereby
obviating the necessity of a de re mechanism, or they keep tense semantics pronominal and
add additional machinery such as res-movement or concept generators (see also Section 1.2).

Whether such additional machinery is independently needed is outside the scope of this
paper. What we will show in the next section, though, is that it is possible to formulate
our proposal in pronominal terms in such a way that does not rely on such additional
machinery. Both the sim and the b-s reading, for us a single reading, can be captured
in a purely pronominal fashion. Consequently, we argue that SoT should not be adduced
as a distinguishing argument in the debate between pronominal and quantificational tense
semantics.

4.2 Implementation

As we have seen before, it is the LF-ambiguity usually assumed in pronominal (and quan-
tificational) tense analyses that blocks the possibility to account for embedded tense con-
figurations in a straightforward way. Since the approach proposed in this paper does not
rely on the same prerequisite, it opens up a way to unify embedded tense phenomena with
a pronominal view on tense.
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4.2.1 Pronominal past tense

For the pronominalized version of our underspecification approach, we take Op-PAST to be
the spell-out of a complex covert structure involving a past, a tense pronoun and a context
time-shifter:

(62) Op-PAST<st,st>

T-shift<i,<st,st>> Past1i

Past<i,i> 1i

As before, we assume Op-PAST to carry the syntactic feature [iPAST], by means of which
it syntactically licenses the presence of one or more past tense morphemes, -ed — carrying
[uPAST] —, in its syntactic domain. With our pronominalized semantic implementation of
Op-PAST we follow much of the established pronominal tense literature in assuming that
tenses are the temporal analogue of pronouns, referring to times, whose reference is pre-
suppositionally constrained (cf., e.g., Heim, 1994; Kratzer, 1998; Sauerland, 2002). Since
in our proposal temporal features live purely in the syntax, constraining a past pronoun’s
reference to past times is presuppositionally realized by Past, a partial identity function on
the domain of times which combines with a tense pronoun 1 and returns its input time solely
in case that it lies strictly prior to the contextually given evaluation time t. Cooked into the
denotation of Op-PAST is thus the commonly assumed, presuppositionally restricted tense
pronoun in (63c):

(63) a. JPast Kg,t = λt′ : t′ < t. t′

b. J 1 Kg,t = g(1)

c. JPast1 Kg,t = g(1) defined if and only if g(1) < t

Nevertheless, a past-restricted pronoun semantics is not the only meaning contribution
of Op-PAST in our proposal. It furthermore enables the referentially-restricted pronoun it
invokes to become the evaluation time of its complement clause. Since we assume that
the evaluation time is part of the context, we therefore suggest that Op-PAST contains an
additional component, i.e., an evaluation time shifter T-Shift. T-Shift takes scope over g(1)
and, in case no presupposition failure arises and g(1) meets the anteriority presupposition,
it relativizes the complement of Op-PAST to g(1) as its new evaluation time.

(64) JT-shift Kg,t = λt′. λP. JP Kg,t
′

All things considered, Op-PAST then receives the following pronominal denotation:

(65) JOp-PAST Kg,t = λP : g(1) < t. JP Kg,g(1)

Similar to our treatment of Op-PAST, we take the past tense morpheme -ed to be the
spell-out of a complex lower head: It is also mother to a partial temporal identity function
and a tense pronoun. In contrast to Op-PAST ’s partial identity function, Past, however, the
temporal identity function -ed invokes, RNF, contributes a relative non-future presupposition
to the semantics (cf. (67a)) .

33



(66) -ed i

RNF<i,i> 2i

Jointly, the terminal nodes of the treelet -ed make up the past tense morpheme’s semantics
as in (67c):

(67) a. JRNF Kg,t = λt′ : t′ ≤ t. t′

b. J 2 Kg,t = g(2)

c. J -ed Kg,t = g(2), defined iff g(2) ≤ t

In a nutshell, we thus propose that Op-PAST takes a proposition of type <s, t> as its
input and shifts its evaluation time t to a pronoun g(1) that is presupposed to be earlier than
t, and each past tense morpheme -ed is a pronoun of type i that comes with a presupposition
that it is no earlier than the local evaluation time t.

Under such assumptions, a simple past-tensed sentence like Mary was ill receives the
logical form as in (68) and, as a result, the meaning in (69).

(68)

Op-PAST [iPast]

[λP : g(1) < t.
JP Kg, g(1)

Mary
-ed[uPast]

[g(2): g(2) ≤ t] be ill
[λt. λx. λw.
be-ill(x)at t in w]

(69) J (68) Kg,t = λw : g(2) ≤ g(1) ∧ g(1) < t. be-ill(Mary, g(2), w)

The semantics in (69) say that Mary is ill at a time interval g(2) that is presupposed to be
earlier than the local context time t. This is indeed the meaning that pronominal approaches
to tense assign to such a sentence, as well.

Even though our proposal, including T-shift, is now fully pronominal and no longer quan-
tificational, we would like to point out that it is even implementable without any operational
component: Such an alternative implementation of the same idea in pronominal terms may,
for example, involve making use of doubly-indexed pronouns (cf. Ogihara & Sharvit, 2012;
Sharvit, 2018; Bar-Lev, 2014). According to this tradition, each tense is a pronominal ex-
pression that requires two times for its interpretation and, as a consequence, carries two
indices. Crucially, the first index, denoting the event time, can be free, whereas the second,
denoting the local evaluation time, must be λ-bound. Under such assumptions, we propose
the following denotations for Op-PAST and -ed :

(70) JOp-PAST i,j Kg = g(i), defined if and only if g(i) < g(j)

(71) J -edk,l K
g = g(k), defined if and only if g(k) ≤ g(l)

34



Self-evidently, Op-PAST under such an approach no longer contains an operational com-
ponent. At the same time, this implementation also generates equivalent readings to the one
introduced above. To illustrate, consider the following LF (inspired by Bar-Lev (2014)):

(72)
λw1

λt4

Op-PAST 3,4

λt2

-ed1,2

λt5

Mary
be-ill w1

t5

With the denotations in (70) and (71), the following semantics emerge for (72):

(73) J (72) K = λw. λt. Mary is ill at g(1) in w, defined only if g(1) ≤ g(3) ∧ g(3) < t.

These semantics are equal to those in (69), with the exception that the highest evaluation
time, t, in (73) is saturated via some argument that enters the LF, like, e.g., the designated
time variable t∗ (see Kusumoto (1999, 2005); Stowell (2007)), whereas it is introduced via
the context in the T-shift-version of the proposal. Since the two implementations make
equivalent predictions, we will keep with the T-Shift version for the rest of this section,
mostly for ease of presentation.

Assuming say to have the denotation in (74), the semantics spelled out in (63)–(67),
yield the LF in (75) and the respective denotation in (76) for an SoT sentence like John said
Mary was ill.

(74) J say Kg,t = λP. λt′. λx. x says JP Kg,t
′
at t′

(75)

Op-PAST [iPast]

[λP : g(1) < t.
JP Kg, g(1) ] John

-ed2[uPast]

[g(2): g(2) ≤ t]
say

[λP. λt′. λx.
say(x, JP Kg,t

′
, t′)]

Mary
-ed3 [uPast]

[g(3): g(3) ≤ t] be ill
[λt. λx. λw.

be-ill(x, t, w)]

(76) J (75) Kg,t = λw : g(3) ≤ g(2)∧ g(2) ≤ g(1)∧ g(1) < t. say(John, be-ill(Mary, at g(3)
in w), at g(2) in w)
‘John said prior to tu that Mary’s illness started no later than his saying time.’
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The proposal thus predicts the sentence John said Mary was ill to be true only if the time
of John’s saying event is no later than some time interval in the past and Mary’s illness
takes place no later than John’s saying. As the quantificational version of this proposal,
such semantics correctly explain that the sentence is true in both a simultaneous and a
backward-shifted context.

Furthermore, past tense embeddings under futures, as in (78), also receive a principled
explanation under this approach. Like before, let us assume that would is the spell-out of woll
under past tense, which is realized via it’s carrying a [uPAST] feature. Since throughout this
paper, woll is considered to be temporal, and its role in modal contexts is not discussed, woll ’s
meaning contribution can be implemented as that of a temporal pronoun whose reference
is restricted to times that are later than the local evaluation time (cf. (77)). In the given
example, this referentially-constrained pronoun enters the temporal argument slot of the
predicate buy and future-shifts the buying time to a time later than the local evaluation
time, which is provided by John’s saying time. Under such assumptions, (78) then receives
the denotation in (78b).

(77) Jwoll3 Kg,t = g(3), defined iff g(3) > t

(78) John said he would buy a fish that was alive.

a. [Op-PAST1[iPast] [ John [ -ed2[uPast] [ say [ he [ woll3[uPast] [ buy a fish that [ -ed4[uPast]

[ be alive.]]]]]]]]]

b. λw : g(4) ≤ g(3)∧ g(3) > g(2)∧ g(2) ≤ g(1)∧ g(1) < t. ∃x [ fish(x) & say(John,
buy(he, x, at g(3)) & be-alive(x, at g(4)), at g(2) in w)]

c. ‘John said prior to tu that at a future point in time he would buy a fish that
started being alive no later than the time of buying’

From the above discussion it becomes evident that a pronominalized version of the un-
derspecification account proposed for past tense in Section 2 makes equivalent predictions
as its quantificational counterpart. It correctly derives the sim and b-s readings for past-
embedded past tense, while keeping the intuitive meaning of matrix past tense intact, and
it also explains further challenging embeddings, such as past-under-future uses. Crucially,
we have shown that all this can be achieved in a straightforward pronominal way, without
relying on the introduction of machinery that enables embedded tenses to be interpreted de
re. This is possible since the assumption of underspecified past tense semantics obviates the
necessity to assume two different LFs for the sim and b-s readings.

4.2.2 Pronominal present tense

As with the quantificational analyses, the same implementation can also naturally be ex-
tended to present tense semantics. Along the lines of our pronominal past tense proposal,
we assume both Op-PRES and the present tense morpheme -s to be complex tense heads.
The components and their functions are entirely parallel to those of the past tense proposal,
with the exception of the presuppositions the relevant partial identity functions contribute.
Both of these, however, are directly derived from the quantificational proposal introduced
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in Section 3: Pres contributes the double-access meaning we take to be inherent of present
tense and RI (short for Relative Inclusion) presuppositionally constrains the reference of the
pronoun to include the local evaluation time. As a result, the following denotations arise:

(79) Op-PRES<st,st>

T-shift<i,<st,st>> Pres1i

Pres<i,i> 1i

(80) a. JT-shift Kg,t = λt′. λP. JP Kg,t
′

b. JPres Kg,t = λt′ : t′ ⊇ t & t′ ⊇ tu. t
′

c. J 1 Kg,t = g(1)

d. JPres1 Kg,t = g(1) ⊇ t & g(1) ⊇ tu. g(1)

e. JOp-PRES Kg,t = λP : g(1) ⊇ t & g(1) ⊇ tu. JP Kg,g(1)

Likewise, each present tense morpheme -s contributes the following semantics:

(81) -s i

RI<i,i> 2i

(82) a. JRI Kg,t = λt′ : t′ ⊇ t. t′

b. J 2 Kg,t = g(2)

c. J -s Kg,t = g(2) ⊇ t. g(2)

With these semantics in place, it can be easily shown that the proposal makes the same
predictions as its quantificational counterpart in Section 3. Reconsider, for example, the
mono-clausal present-tensed sentence John is running. With an LF akin to that (68), the
following denotation is derived:

(83) John is running.

a. [TP Op-PRES [iPRES] [vP -s[uPRES] [V P John be running ]]]

b.

i. JV P Kg,t = λt. λw. be-running(John, at t in w)
ii. J vP Kg,t = λw : g(2) ⊇ t. be-running(John, at g(2) in w)
iii. JTP Kg,t = λw : g(2) ⊇ g(1) ∧ [g(1) ⊇ t ∧ g(1) ⊇ tu ].be-running(John,

at g(2) in w)

As before, since in this case t = tu, Op-PRES generates an overlapping presupposition, and
the sentence’s denotation can be reduced to the following:

(84) JTP Kg,t = λw : g(2) ⊇ g(1) ∧ g(1) ⊇ tu. be-running(John, at g(2) in w)

Correctly, these semantics predict that sentence (83) can only be felicitously uttered in
situations in which John’s running time includes the time of utterance.

Likewise, the distinctive readings for embedded present tense follow naturally form this
proposal. To see this, consider first the case of future-embedded present tense, which may
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crucially receive a relative interpretation (cf. (54)). For the derivation of these semantics
assume again, uncontroversially, that pronominal will receives the denotation of woll (cf.
(77)), but is syntactically restricted to present-tensed contexts via the feature [uPRES]. The
semantics of a future-shifted present-tensed clause then emerge as follows (already collapsing
the two presuppositions Op-PRES contributes since, again, it holds in this case that t = tu):

(85) John will say Mary is ill.

a. [ Op-PRES1[iPRES] [John [ woll2[uPRES] [ say [Mary [ -s3[uPRES] [ be ill ]]]]]]]

b. λw : g(3) ⊇ g(2) ∧ g(2) > g(1) ∧ g(1) ⊇ tu. say(John, be-ill(Mary, at g(3) in
w), at g(2) in w)

c. John’s saying happens strictly after the utterance time tu and time of John’s
saying is included in the time of Mary’s pregnancy.

As in the quantificational version of this proposal, these semantics correctly predict that
sentence (85) can be felicitously uttered in a scenario in which Mary is not ill at the time of
utterance, but in which she is ill by the time of John’s saying event. At the same time, it can
also felicitously uttered in a scenario in which Mary is already ill at the time of utterance
and remains to ill throughout, until the time of John’s saying event.

Finally, the pronominal implementation of our proposal also correctly explains double-
access readings. In such a case, the dual nature of the present-tense presupposition becomes
visible and the pronominal denotations of past and present tense combine in the following
way:

(86) John said Mary is ill.

a. [ Op-PAST [iPAST] [John [ -ed[uPAST] [ say [ Op-PRES [iPRES] [ Mary [ -s[uPRES] [ be
ill ]]]]]]]]

b. λw : g(4) ⊇ g(3) ∧ [g(3) ⊇ g(2) ∧ g(3) ⊇ tu] ∧ g(2) ≤ g(1) ∧ g(1) < tu.
say(John, be-ill(Mary, at g(4) in w), at g(2) in w)

c. John’s saying happens strictly before the utterance time tu and both the time and
the time of utterance are included in the time of Mary’s pregnancy.

With this section we hope to have shown that pronominal tense semantics and SoT
effects, and also further puzzling embedded tense effects such as double-access readings,
can be unified in a straightforward way. Our approach is able to derive these readings
in a pronominal semantics without allusions to additional machinery, which should receive
justification. Furthermore, since the pronominalized version of our proposal works equally
well as the quantificational analysis, and might even overcome some of the latter’s potential
problems, it becomes evident that SoT and effects like double-access readings should not be
a distinguishing argument in the debate between pronominal and quantificational tense.

5 Conclusion

In this paper, we provide a novel syntactic-semantic account for SoT, which avoids am-
biguity at the level of LF. At the same time, we explain the systematic ambiguity between a
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sim and a b-s reading for past-under-past embeddings, independent of the temporal profile of
the embedded predicates. Following, among others, Kusumoto (1999, 2005); Stowell (2007),
we propose to disentangle the different meaning components of past tense via outsourcing
its absolute past meaning into a structurally high, covert past operator (Op-PAST) while
encoding a relative past meaning into the past tense morpheme (-ed), which is syntactically
dependent on the aforementioned operator. The two readings are licensed via the weak
precedence relation past tense morphology semantically contributes (i.e., ‘no later than’ se-
mantics rather than the ‘strictly earlier than’ semantics, which is contributed by the high
operator). We show that this approach can deal with the same challenges as other SoT
approaches and has certain additional advantages as well, such as retaining the one-to-one
mapping between past tense form and past tense meaning.

We furthermore demonstrate that the proposal is extendable to present tense without
further complications. Here, too, we propose, that tense is made up of two semantically active
components, i.e., a covert operator which introduces the ‘real’ present tense semantics and
a relative component, which establishes inclusion relations between the relevant predicate
times and the local evaluation times. The crucial component of this proposal is that we
argue, along with others such as (Heim, 1994; Altshuler, 2016), that what has commonly
been argued to be an exceptional reading of present tense, i.e., its double-access semantics,
actually contributes the tense’s inherent meaning, which is contributed by Op-PRES. In
unembedded contexts, the local evaluation time of this operator falls together with the
utterance time, which is why, in these cases, the semantic dual nature remains invisible.
Nevertheless, once embedded under past tense, the dual semantics of present tense reveal
themselves and immediately explain the double-access readings of such contexts.

In the final part of this paper, we argue that the semantic contributions of present and
past tense that were proposed in chapters 2 and 3 can also be straightforwardly imple-
mented in pronominal terms. Since the proposed analysis does not rely on distinct LFs for
the derivation of the b-s and the sim readings of past-embedded past tense, we show that
the problems that existing pronominal tense theories face with respect to the meaning of
embedded tense, do not carry over to our proposal. This may potentially offer a solution
to a long-standing debate in the semantic tense literature. A pronominalized version of
our proposal works equally well as its quantificational counterpart, maybe even better. If
our proposal is correct, SoT and effects such as double-access readings no longer form a
distinguishing argument in the debate whether tense should be analyzed in pronominal or
quantificational terms.
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