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Abstract

This dissertation presents a novel theory of tense and4é®seonstructions. It is named after a
key theoretical component of the theory, the event regirighterval.

In Event Restriction Interval (ERI) Theory, sentences araantically evaluated relative to an
index which contains two key intervals, the evaluationrnvééand the event restriction interval.
The evaluation interval marks the present relative to odntnd the event restriction interval
defines temporal boundaries on events. Various constguealledR-modifiers, operate on these
two intervals compositionally, such that each verb is eatdd relative to values which yield correct
temporal restrictions.

This dissertation develops ERI Theory to present an arsbyfsindependent clauses as well
as embedded clauses of various types. One of the positieetaspf ERI Theory is that it offers
a purely semantic analysis of the sequence of tense phemowignh occur in the latter. Also,
a pragmatic component is presented which accounts for a euafbntuitions regarding the us-
age of tense, while simultaneously providing a solutiondms problems related to tense and

guantification over times.
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Chapter 1 Introduction

| aim to present a novel theory of English tense and tengeddnstructions. It is based on a
theoretical object which I call thevent restriction interval As such, the theory may be called
Event Restriction Interval Theorr ERI Theoryfor short.

As the phraséheory of English tensis somewhat unclear, and quite broad, | should probably
clarify exactly what | meanTheory of English tensis unclear because the tetenseis unclear.
Tensemight denote a property which is assigned to sentencesrautiéoances, for instance, when
one says, “John was speaking in the past ten$etisemight denote a very specific set of mor-
phemes, such as the past tense morpheahand the present tense morphemelensealso might
denote a class of operators on propositions or other lofpcalulae which modify the temporal
truth conditions in their scopes, such as BhandF operators from Priorean tense logic (Prior,
1967). And while there is ambiguity as to whahsedenotes, it is also not immediately clear what
about these things a theory of them would addresdeAsefree of context is not a technical term,
it has grown to be used in a great number of ways which leavewithethe task of explaining
exactly what ERI Theory is a theoof.

ERI Theory is a linguistic theory, specifically, a formal samtic theory which defines the
denotations of various linguistic elements which have teralpconsequences when calculating
truth conditions of assertions. Thessmporal linguistic elementsclude, but are not limited to
those which the linguistic community has decided to tailkse and therefore ERI Theory may be
called a theory ofense ERI Theory also defines the meanings of the perfect aspeqgihrame
(viz. have, temporal adverbials (e.gesterday, since Thursdgyand temporal complementizers
(e.g. after, whilg, and therefore ERI Theory may be called a theory of terlgedonstructions.
A significant portion of this dissertation is also devotedte investigation of the behavior of
tense constructions in embedded clauses, and thereford liiry may be called a theory of

subordinate tense as well.



But why do we need a new theory of tense? Tense and its senrapict has been recognized
as an important target of academic inquiry at least sincstétte wrotede InterpretationgAris-
totle, c. 300 B.C.). Since then, no shortage of ink has be#éledn the topic. As such, I (like
all academics) am charged with the task of bringing somgthaw to the table, and | believe in
this respect | succeed. While ERI Theory has plenty of roogrowv, there are already some nice
features which it has to offer.

One of the general properties of ERI Theory—I will leave Wiegtthis is an accomplishment or
not for others to decide—is that, we might saymifiestense with other tense-like constructions.
What do | mean by this? Well, one of the first things we mightgeotibout tense and human
language is that many languages i have tense. For example, | am told that Chinese is one
such language. The fact that Chinese lacks tense, howees,rebt stop Chinese speakers from
talking about events and their temporal properties in aistipated manner. Lacking tense does
not make a languag#eficientin any way. It simply means that other tools are employed tthdo
same job. What should a semanticist take from this observatirhe main lesson to be learned
here, | believe, is that tense is repecial or privileged, in any formal respect. | interpret this atai
in a couple of different ways.

One way of interpreting tense as not special is that any igtigutheory of temporal items
should not depend on the presence of tense in order to bedef@tied. In other words, mutatis
mutandis, any tense theory should be generally applicabl@guages which do not have tense
morphemes. Also, if weemovetense from the target language, and assume a minimallyetiffe
grammar which allows such removal, the formalism shouldomegk. If it did, then we would be
charged with the task of describing a different semantictaftgguages which do not have tense, as
well as the task of explaining why we cannot or chose not tetrant a formalism which accounts
for the behavior of both language types. For example, (blseem to be semantically equivalent,
though (1.1-a) is a sentence of English and (1.1-b) is a seatef a hypothetical English which

lacks obligatory tense inflection:

(1.1) English vs. English without tense:



a. John built a house.

b. Inthe past, John build a house.

The past tense morpheme in (1.1-a) seems to be doing the snas fhe adverbiah the past
in (1.1-b). Indeed, “In the past, John built a house” seemseschat temporally redundant. One
of the nice features of ERI Theory is that it analyzes (1.jub) as well as (1.1-a). In fact, ERI
Theory assigns the exact same semantic content to the aalerfl.1-b), as it does to the past
morpheme in (1.1-a) (viz. the set of moments preceding the &f evaluation).

This is related to another way in which we might interpret ¢ke@m that tense is not seman-
tically special. If two constructions, within or across gaages, do the same job, they should be
treated in the same way by the semantics. The past morphdfhéia) and the adverbial in (1.1-b)
are observed to have essentially the same effect, so it seatmsl to formalize their meanings
in the same way. This is actually how ERI Theory treats thécliasse morphemes and temporal
adverbials. They both simply denote time intervalssterdaybefore 5 o’clockand the past tense
morpheme, all denote the same kind of thing. This is an exawiplvhat | mean when | say that
ERI Theory unifies tense and tense-like constructions.

Another nice feature of ERI Theory is that it offers a puredymantic analysis of the classic
“sequence-of-tense” phenomena (in section 6.4). | belewst would agree that this could be
considered progress, as previous successful analysessaf pinenomena tend to rely on syntactic
rules lacking independent motivation.

Other advantages which ERI Theory has over other formalam@$¥orne out in the following
pages. By the end, we will have a clearer understanding of/éineus properties which ERI
Theory has, as well as a better understanding of the diffé&reds of tense theories which already
exist. While it is favorable that ERI Theory does not shamme®f the better known issues with
other kinds of theories, which are pointed out in chaptertinately, the success of ERI Theory
will be measured by its ability to adapt to and account fourfetdata.

This dissertation is designed to be read in order, as latgrtels tend to build upon concepts

defined in earlier ones. Chapter 2 provides a review of aspecategories. This chapter is in-



cluded mostly because | make heavy use of the terminologgeteétherein. However, those who
are familiar with Vendler’s (1957) terminology and with Diys (1979) discussion of aspectual
class can most likely skip ahead. Chapter 3 introduces ttialamguage of ERI Theory. The main
goal of this chapter is to define the various notations usexlighout this dissertation, as well as
to formalize the ontological commitments of ERI Theory, defihe assumed set of compositional
semantic rules, and so forth. Chapter 4 defines the meanfrige dasic temporal components
of ERI Theory, and provides analyses of independent clalselsing any notion of subordinate

tense. Chapter 5 addresses a concept which, in my experiemaher uncommon in tense seman-
tics: namely, that the past tense is ambiguous between egeiadolving past times and a reading

not involving past times. This hypothesis becomes criticdéter discussions, particularly those
involving tense in embedded environments, which is the amfuchapter 6. Such environments
include temporal subordinate clauses, relative clausasttee complements of intensional verbs.
Chapter 7 presents a sketch of a pragmatic theory whichigtsstemporal quantification. This

chapter includes a number of discussions aimed at applyagnpatic principles to account for an

array of implicatures we observe involving tense. Findlligapter 8 provides a brief tour of some
of the themes which pervade the tense semantics literdtuti®s chapter, some particular theories
are discussed as well as some very broad theoretical gnesfidis chapter is relatively devoid

of conclusions. Rather, its purpose is to provide the readtersuggestions for further reading, as

well as paint a theoretical landscape of tense semantiasnargl.



Chapter 2 Verbs, Predicates, and Aspectual Class

The termaspect like tense has come to be used in a great number of ways. Though in the
context of modern linguistic theory, we can safely narrow attention down to two senses. The
first refers to a set of morphological entities. We can caktdmorphemesaffixes or markers
which are morphosyntactic elements. As Comrie (1976, pu® fi, these elements distinguish
“different ways of viewing the internal temporal constitwg of a situation”. Slavic languages such
as Polish are often used to demonstrate this type of asgetiteaspectual morpheme inventory
for these languages is quite extensive. In English, as Dg¥#9y9) observes, we only have two
such markers. One of them is the progressive aspect morptiegy¢he other is the the habitual
quasi-auxiliaryused to([’justo]). Some might consider the perfect morphehaweas aspectual,
but as | will show in later chapters, ERI Theory treats thigpheme as a tense-like construction,
in a quasi-Reichenbachian fashion, so | omit it from thedfstspectual morphemes here. Whereas
tense markings tend to indicate the time at which eventsrpaspectual markings indicate other
details about the event, such as whether an event is repedtether it has a culmination point,
etc.

The usage of such markings however, in Polish and in Engéistot unrestricted. For example,
we can apply the progressive aspect suffix to verbs sualmmasith no issue, but may not apply it

to verbs such aknow

(2.1) a. Johnisrunning a marathon.

b. *John is knowing the answer.

Also, the interpretation of different kinds of verbs can literad in different ways as a result of
combining them with theameaspectual marker. For example, (2.2-a) is understood tm Itineéd
John is currently involved in a running action, but (2.29%not understood to mean that John is

currently involved in a winning action—at least not in thexsesense ofurrently involvedhat we



are using with respect to (2.2-a).

(2.2) a. Johnis running the race.

b. John is winning the race.

(2.2-b) has a number of readings, one of them is somethieg‘lllohn is almost finished with the
race and is currently in the lead”. Another one (sometimdedaahe futurate progressive read-
ing), is something like, “Current plans are in effect thaaguntee John’s victory”. At any rate,
the important observation here is that different types absel) have different restrictions con-
cerning which aspectual markers they may be combined wiitt 23 can yield different aspectual
interpretations even when combined with the same aspeatadder. These phenomena suggest
the existence of what grammarians and linguists todayasakectual classverbs which belong to
the same aspectual class are predicted to behave the saneherylaced in identical aspectual
environments.

Historically, aspectual class has often been referencélddaermAktionsart which is German
roughly translated as “manner of action”. | intentionalpal the use of this term for the following
reason: The termaspectual clasas | use it in this dissertation and as most other linguistsitus
today, refers to a classification of verbs (or as we will sépredicates or possibly even sentences,
but linguistic elements nevertheless), and it is problé&ratd confusing to think of the term as
referring to a classification of actions or events. Also, letihe German equivalent of the term
mannetis actually not used in the teriktionsart, it often comes up in English translations like
the one above due to its association vatttion, and aspectual class really has nothing to do with
mannerin the sense that linguists use it today.

The literature which documents the quest to identify asmdatategories is very extensive,
and very old (dating back to Aristotle). For an introducttonthe history of this literature, see
section2.2.1 The Development of the Verb Classificatiorf{Dowty, 1979). For our purposes,

we can begin our discussion with the aspectual classifitatystem proposed by Vendler (1957),

LAktionsartcould be literally glossed action typeor action kind



who is generally credited for developing the basic classesl by linguists today, and whose
terminology seems to have been adopted as standard, osatrieee standard than anyone else’s.
Before | begin | wish to credit Dowty (1979) for the generalsture of the following introduction
to aspectual class. Many of the ideas, examples, and tedt@aowed from chapter 2 of his book,
though | have taken the liberty on a number of occasions tafynadd/or omit certain things. In
general if the reader would like a more comprehensive intctdn to aspectual class | refer her to
the above-mentioned publication.

Vendler proposed four basic aspectual classes, listeavbelno particular order:

(2.3) Vendler's aspectual classes:
State
Activity

Accomplishment

N A

Achievement

His choice of terminology, specificallgccomplishmenénd achievementwhich are near syn-
onyms in English, is unfortunate. But as | mentioned abadws, terminology has become quite
standard and as such we are committed to it at this point.a/thd termstate activity, etc., seem

to describe different sorts of events or actions (statedfairs), | would like to make clear that,
in fact, they refer to different sorts of linguistic consttions, and that these two concepts do not

correspond to each other in a one-to-one fashion. The folgpexamples illustrate my point.

(2.4) Two constructions which belong to distinct aspectual @assay describe the same event:

a. Johndrank wine for 10 minutes.

b. John drank a glass of wine in 10 minutes.

The truth of both examples above hinges on facts of the mattecerning what could be the
exact same event, namely John’s wine-drinking event. Heweas we will see below, (2.4-a)

is an activity while (2.4-b) is an accomplishment. It is ofucge also possible (as far as | am



concerned) that two events may have happened simultaryeamuslinvolved the same agent and
context; the metaphysical nature of events is not a topigsmiugsion | intend on addressing here.
It is precisely the fact that | can be oblivious to the naturev@nts and yet speak accurately about
aspectual classes which shows that aspectual class andogdlevents do not have a one-to-one
correspondence.

The rest of this chapter presents the four aspectual clpssessed by Vendler. This discussion
includes tests for identifying them as well as intuitive kexmtions of the sorts of events they
instantiate. The final section of this chapter discussesrghtons which have led linguists to
conclude that aspectual class is not limited to verbs, botlshbe thought of as applying to entire
predicates, and possibly even sentential phrases. Theanele of this discussion of aspectual
class will be apparent in later chapters; the reader wileolesthat ERI Theory must respect the
aspectual class of target constructions, and that aspetdsa is integral in the calculation of truth

conditions.

2.1 States

We begin a focused discussion of aspectual classes wittetteectass. States intuitively instantiate
a duration of time throughout which a particular propertyvay-of-thing® obtains. States include
verbs such aknowandloveas well as adjectival predicates suchbashappyandbe tall.

One of the most transparent tests for identifying a state isbiserve the grammaticality of
the construction resulting from combining it with the pregsive affix-ing. States are the only

aspectual class for which such a construction is unaccleptab

(2.5) Stative predicates are incompatible with the progressitfig:a

a. John knew the answer.
b. *John was knowing the answer.

c. Johnloved Mary.

2] would like say “state of affairs” here but would also likeawoid circularity.



d. *John was loving Mary.
e. John was happy.
f. *John was being happy.

Compare these data to the following cases, where we appprtiggessive suffix to verbs of other

aspectual classes and observe that they are indeed colapatib

(2.6) Non-stative predicates are compatible with the progresai¥ix:

a. Johndrank wine.

b. John was drinking wine.

c. Johndrank a glass of wine.

d. John was drinking a glass of wine.
e. John finished the wine.

f.  John was finishing the wine.

| will refer to this type of test as theomp.progtest below for brevity. States are also unique in

that they are the only aspectual class which cannot be ugeseundo-cleft constructions:

(2.7)  Stative predicates are incompatible with pseudo-clefstmetions:

a. *What John did was know the answer.
b. *What John did was be happy.
c. What John did was drink wine.

d. What John did was finish the wine.

States may also not occur in the imperative mood, or as thelemnent of verbs likdorce or

persuade

(2.8) Stative predicates are incompatible with imperative cangtons:

a. *Know the answer!

b. *Mary forced John to know the answer.



c. *Mary persuaded John to know the answer.

These sorts of tests are centered around the requiremetiiéhzerb can be agentive, and as such
| will refer to them asagentivetests. | should note here that agentivity and lack of stgtiare
not necessarily the same thing. Stativity seems to implyreog@ef time without change, and
agentivity implies a period of time where something is unither control of an agent, as such is
subject to change. Because of this, lack of stativity andhtagey seem to correspond to each

other. One can present examples like the following whiclrs&einstantiate agentive states:

(2.9) Agentivity and lack of stativity are not equivalent:

a. Be good/prepared!

b. John is being good/?prepared.

c. Mary persuaded John to be good/prepared.
d. ?What John did was be good/prepared.

While | do not intend to provide a discussion about it herejll briefly note that the examples
above do not seem like states to me, because they requiressotrad active involvement by the
agent. Specifically, an agent cannot ‘be good’ withmefiavinga certain way, nor can an agent ‘be

prepared’ withoupreparing Bothbehaveandprepareare activities, which are discussed next.

2.2 Activities and Accomplishments

Activities and accomplishments intuitively instantiateets which have duration and internal dy-
namism. Activities and accomplishments differ only in thigilicity. Specifically, accomplish-
ments have, and activities lack, culmination points. Mastog which instantiate activities can
also instantiate accomplishments and vice versa. Verbdihils includerun, sing andpaint The
difference, again, is whether the verb phrase requiresraination point. Usually, in their bare
forms, such verbs require no culmination point and as sustamiate activities. Culmination

points may be introduced, for example, by adding goal paintertain kinds of objects (e.gohn

10



walked to the storeJohn painted a pictufe Though ultimately the aspectual nature of a phrase
depends on the semantics of its components, not its steuckar example, by itselfjrink is an
activity. We can add an object to make it an accomplishmemntexample John drank a glass

of wine Though not all kinds of objects make it an accomplishmedthn drank wines still an
activity. The definiteness of the object phrase does notematther, aslohn walkedand John
walked the dogre both activities.

Unlike states, activities and accomplishments both paspithg.comp. and agentive tests:

(2.10) Activities and accomplishments pass the prog.comp. anctiageests:

a. What John did was paint (a picture).
b. Mary forced/persuaded John to paint (a picture).
c. Paint (a picture)!

d. John was painting (a picture).

In addition to the agentive and prog.comp. tests, actavaied accomplishments have complemen-
tary entailment relationships between the present preyeand the simple past and betweatop

constructions and their bare forms. The following examplestrate the paradigm:

(2.11) a. Entailments of the progressive:
(i) John is painting— John painted.
(i)  John is painting a picture> John has not painted a picture. (at least not the
same one)
b. Entailments oftopconstructions:
(i)  John stopped painting> John painted.
(i)  John stopped painting a picture John has not painted a picture. (at least not

the same one)
Examples like these illustrate the following facts:

(2.12) Assumingp refers to only one event per example...

11



a. Wherep is an activity:
(i) Xis ¢-ing— X ¢-ed
(i) X stopped¢-ing — X ¢-ed
b. Whereg¢ is an accomplishment:
(i) Xis ¢-ing— X has not¢-ed

(i) X stopped¢-ing — X has notg-ed

Another test which distinguishes activities from accomipinents is to analyze their patterns
of compatibility withfor andin adjuncts (henceforth theomp.forandcomp.intests respectively).
Activities are compatible witffior adjuncts but not withn adjuncts, while accomplishments have

the opposite paradigm:

(2.13) Activities and accomplishments pattern oppositely with' &nd ‘in’ adjuncts:

a. John walked for an hour.
b. *John walked in an hour.
c. *John painted a picture for an hour.

d. John painted a picture in an hour.

These tests formalize our intuitions that accomplishmemlsch have culminations points, have
not occurred unless the culmination point has occurredtr@stively, activities can be said to have

occurred immediately after they begin.

2.3 Achievements

Achievements intuitively describe events which are instaeous. Sometimes they are viewed as
marking the point where a state changes from obtaining tolatining. Verbs which are classified
as achievements includmticeandfinish Achievements are grammatically compatible with both
in andfor adjuncts, but not with the a durative sense. The result iallysa shifted reading where

in adjuncts tend to denote a time span before the achievememtspand wheréor adjuncts yield

12



States | Activities | Accomplishmentg Achievements
—comp.prog. comp.prog.
—agentive agentive
durative —durative
—telic telic —telic
comp.for —comp.for ?comp.for
—=comp.in comp.in ?2comp.in

Table 2.1: A break-down of the properties of Vendler's fospectual classes.

a sense of repeated action. For example, (2.14-a) sounigssiueinge because it seems to require
that John notice Mary over and over again, as if he had skart-tnemory problems. (2.14-b)
also has a shifted reading, meaning that 5 minutes passetkhkihn noticed Mary, rather than
the durative reading where the noticing process actuatiix ®minutes. This is forced because

achievement verbs necessarily have no duration.

(2.14) Achievements are exceptional with ‘for’ and ‘in’ adjuncts:

a. ?John noticed Mary for 5 minutes.

b. John noticed Mary in 5 minutes.

Because achievement verbs have have no duration, it isuiiffacsay that they can culminate.
As such, constructions in which achievement constructsgmge as the object of verbs likaish
andstoptend to be unacceptable, unless of course you force a ligpatading as in (2.14-a)

above:

(2.15) Achievements are incompatible as arguments to ‘finish’ atap’:

a. *John finished noticing Mary.

b. *John stopped noticing Mary.

From all of the data above, we can organize the four aspeciasdes in the manner illustrated in
table 2.1.
Vendler’'s aspectual categories were originally meant ta biassification of verbs. However,

it is clear now that the verb itself is not enough to determaspectual class. We have already

13



seen that activities and accomplishments are closelyecklsiich that one can be formed from
the other. We looked at examples which illustrate how e.@. attivity run can be transformed
into an accomplishment by adding a goal, asun a mileor run to the store We also saw how
achievements receive exceptional readings when combiitedav adjuncts. For exampl@otice
Mary is an achievement but in the special case where John has rigatm memorynotice Mary
for 5 minutesdbehaves essentially like an activity. States sucfba} happyare incompatible with
the progressive markeing, but when we force the construction aslwhn was being happyve
are forced to construgappyis an agentive action (an activity) as if John masthappy.

These sorts of exceptional readings and transformati@nsarimited to playing with the ob-
jects and adjuncts of verbs. Aspectual class can shift vatkiimg types of subjects as well. For
example, when a mass noun or count noun is in subject pos@tmomplishments and achieve-

ments can be shifted to have activity readings (c.f. (DoW®y9)):

(2.16) a. *John discovered that quaint little village foayg
b. Tourists discovered that quaint little village for years
c. *A gallon of water leaked through John’s ceiling for six ntios.

d. Water leaked through John’s ceiling for six months.

The semantics responsible for the composition of thesecasgleclasses is not at issue here. For
an in-depth discussion and compositional treatment ofadspkclass, | refer the reader to (Dowty,

1979).

2.4 Why Aspectual Class is Relevant to ERI Theory

ERI Theory is a theory of tense and tense-like constructiooisaspect. So, why provide the reader
with a background on aspectual class? Why introduce asgexttiss at all? There are two reasons
which motivate the introduction above.

The first is a matter of clarifying terminology. As | mentiobave, the terminology adopted in

this dissertation is that of (Vendler, 1957), but there aemynothers. Some of the other classifi-

14



cations are essentially the same, but use different terorseXample, (Bach, 1980) uses the term
processinstead ofactivity, and categorizes all non-stative constructiongwaents but otherwise
sticks to an ontology just like Vendler's. (Kenny, 1963)esperformativeinstead ofaccom-
plishment (Ryle, 1949) useachievement with an associated tdskefer to what we are calling
accomplishments, arathievement without an associated taskurely lucky achievemeid refer

to what we are calling achievements. And then there are &ssitications which utilize different
ontological structures as well.

The second, and probably more important reason for intioduaspectual class, is that differ-
ent aspectual classes have different temporal constnaims the same tense-like constructions
are applied to them. We have already seen some interestiagneent paradigms, such as how
present progressive activities entail their past formsjemypresent progressive accomplishments
entail the negation of their past (or present perfect) fortmsa similar vein, past forms of ac-
complishments entail that they are no longer occuring, eybést forms of activities have no such

entailment:

(2.17) a. John built a house The house is already built.

b. John ran» John is finished running.

Atelic constructions, like states and activities, andttetinstructions, like accomplishments, adopt
different restrictions when used with temporal adverbiiis yesterday Namely, telic construc-
tions are required to both begin and end within the advesttiahe span, while activities merely
need to overlap with it. For exampl@phn ate a sandwich yesterdayplies that the sandwich-
eating event started and ended yesterday. Howéwkn ate yesterdayvith the activity interpreta-
tion of eat merely implies that at some point yesterday, John wasweebin an eating event. It is
clear from these observations that any theory of tense arsetke constructions must be aware

of aspectual class if it is to be robust.
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Chapter 3 Technicalities

3.1 Time and Intervals

| begin my exposition of ERI Theory with a brief discussiortiafe itself. This section briefly lays
out some theoretical assumptions regarding time and i®erand also introduces the notation |
use to talk about them.

ERI Theory, like most tense theories, models the timeliné die set of real numbef®, and
the precedence relatien. Each real number corresponds to an infinitely shaytnenin time. To
say that; < tp, wheret; andt, are moments, is to say thiatoccurs earlier thatp. The set of all
moments, or the timeline itself, is denoted by the metalaggwconstan? .

ERI Theory refers to and manipulates time witervals An interval is a convex set of moments
and can be specified in the usual interval notation. For el@ntpty] = {x:t; <x<ty}. Intervals
in ERI Theory may also be closed or open depending on whetiegar houndaries belong to the
interval. The open counterpart to the previous examplf j&) = {x:t; < x<ty}. And of course
we can writefty,tp), and(tg,to] as well. In ERI Theory, no linguistic expression ever deaate
moment. If something seems to denote a moment, it is actaatgidered to denote a singleton
interval, which is an interval containing exactly one momeng. [t;,t1]). This is more of a
technical convenience than anything else. The set of ahats is denoted by the metalanguage
constant#. For convenience, | also use a few other short-hand notdtammventions, which are

summarized below:

Xo , for any intervalX, denotes the lower bound &f. For closed intervals, this is the earliest

(initial) moment inX.

Xi , for any intervalX, denotes the upper bound ¥t For closed intervals, this is the latest

(final) moment inX.
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X , for any intervalX, denotes the seft :t € X vV (Vt’ € X) t >t'}; the interval obtained by

extendingX to include all subsequent moments.

X_ , for any intervalX, denotes the st :t € X vV (Vt’ € X) t <t’}; the interval obtained by

extendingX to include all prior moments.

3.2 Context and Indices

Many temporal expressions are context sensitive. Thege sbexpressions include the tense
morphemes themselves (PAST, PRES, FUT), as well as myitaet ekamplesnow, yesterdayto
days agoetc.) What these sorts of expressions denote is depenadgparicularly, when they are
said, and possibly other parameters as well. QuestionSWen was this token said?”, “Where
was this token said?”, and “What standards of precision aregbapplied to this token?”, are
answered by referring to the context.

ERI Theory uses the metalanguage constanb denote the set of all possible contexts. ERI
Theory models contexts astuples of values. Exactly whatis, and exactly what sorts of values
some of the elements of such a tuple are, is an involved anglazated question which | plan on
avoiding here. Fortunatelgomeof the elements of context tuples, including all of those hick
ERI Theory is interestedre fairly easily modeled. As the theoretical ordering of sutdmeents
within a context tuple is completely arbitrary and, to mengpdetely uninteresting, | shall refer to
certain privileged contextual elements via particulaelesubscripts on context variables. Given a
context variable € ¥, some of the specific letters | use to pick out contextual elemare listed

below, others will be introduced as they become necessary.

(3.1) Names of some contextual elements:

a. ca denotes the agent of context.
b. c_ denotes the listener of context.
c. csdenotes the time (interval) of context.

d. cp denotes the position/location of context.
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e. oy denotes the possible world of context (the actual world ftoenpoint of view of

the agent).

The critical property (for our purposes) of a complete secgdan context is whether it is true
in that context. However, a sentence which is part of a laligguistic construction in context
might not satisfy the same condition. For example, in théesee “John thinks Mary is a witch,”
the truth value of “Mary is a witch” is unimportant insofarthg compositional construction of the
sentence as a whole is concerned. What is important is wh&éétsey is a witch” is compatible
with John’s thoughts. Thus, in a sense, “Mary is a witch” mhesevaluated relative to a number
of contexts. The usual method of formalizing this involvesuatifying over the world parameter
of context, looking at those worlds which are compatiblenwlibhn’s thoughts, and accepting the
construction just in case all those worlds are worlds in Wiktary is a witch.

But as (Lewis, 1981) notes, those circumstances in whichreve\aaluating “Mary is a witch”
are not at all guaranteed to be possible contexts. Some wvfdHds that are being quantified over
are certainly worlds in which “Mary is a witch” is never utéel, nor written, nor communicated in
any way, ever, by anyone. And thus these worlds are worldshiolwthere is no possible context
for the sentence “Mary is a witch.” Nevertheless, Mary igaiety a witch in some of these worlds.
But if the truth of a sentence is contingent on ttumtextin which it is evaluated, we run into a
problem here, as in some of these worlds which we need todagtuour domain of quantification,
thereis no context relative to which we can evaluate the sentenogislapproaches this problem
by making an ontological distinction between contexts ialites

If a contextc € ¥ is ann-tuple of the form(x; € Xy, ...,X, € Xn), then | define an index to be
any member of the sé x ... x X, = 2. In other words ifZ" is the space of values of context-type
n-tuples, then an index is any given coordinate in that spAceontext then, is just a coordinate
which is possible. Thus all contexts are indic& ( 2°), but not vice versa. Now, this is not
exactly the definition that Lewis proposed. Lewis was cleastiggesting that an index is a tuple
composed only of those elements of context which are sh{ftedjuantified over) by linguistic

operators. Contexts are not generalhjftable That is, given a context, it is not guaranteed that
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one can arrive at another context by modifying exactly onésaflements. Indices however, being
only a coordinate in context space, are generally shiftéfte | suppose the rationale is, if we are
defining these things called indices whose main virtue istti@set is closed under shifting, then
what is the point in including in indices items which are nesfeifted in language? Fair enough,
but it is difficult to surely claim that any given contextument is never shifted by language. In a
manner of speaking, the task of identifying a given elemsistéftable in language is undecidable;
if you find a language that quantifies over it, you can say ‘ylest one can never really say ‘no’,
because there are always more languages to check. For exaikaplan, 1989) claims with an
air of certainty that the agent of a context (that whictienotes), never gets quantified over (in
his terms, that is directly referentia), but (Schlenker, 2003) provides evidence from Amharic
that it actually does. Furthermore, Schlenker also pra/e@mples which demonstrate that some
elements of context which have not traditionally been vidas targets of quantification, such as

standards of measurement, may also be quantified over:

(3.2) Evidence that measurement standards may be targets ofifjcatidn (Schlenker, 2003,
p. 97):
a. #John's height is 1.5m and he is thus short, and rathemppyhdut if he were the
same height but were tall, he would be much happier.
b. John’s height is 1.5m and he is thus short. But althougmioither knows his real
height she thinks he is tall.

In fact, Schlenker's main thesis is that no element of cdaniexsafe from quantification, that
contexts in general, are targets of quantification. | do nabtvwo make any claims on whether
languages actually quantify over contexts or not. ERI Thean be integrated into either type of
semantic system, since ERI Theory will only touch the world &emporal elements of a context
(or index).

So, for the purposes of presenting ERI Theory, | will sticlatmore expressive interpretation

of indices, in which the dimensionalities of contexts ardiées are equivalent, and thus in which,
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it makes sense to assert an identity relationship betweentaxt and an index.

If the principle of compositionality is to be preserved,rihge arrive at one of Lewis’s main
theses, that an adequate semantic treatment requiresa nbtruth of a sentence given a context
and and index (my wording). In the metalanguage, | denote theaséimvalue (denotation) of
an arbitrary linguistic constituergt, at contextc € ¢ at indexi € 2" (and relative to a variable

assignment functiog) in the following manner:

[¢]%"9

and define truth of a (complete) sentencéke so:

(3.3) Definition of sentential truth:

A sentencay in contextc is true iff, given any assignment functigp [@]““9 = 1.

That is, a sentence is true iff its denotation relative totextt and (an identical) indegis 1.

3.3 Semantic Rules and Types

Like most modern semantic theories, ERI Theory is based an@eps of interpreting the logical
form (LF) of a sentence via the recursive application of cosifonal rules. The bread and butter
of most compositional semantic theories seems to be thergenmrale duo of predicate modi-
fication and function application (and | suppose a peramhatule which defines a constituent’s
denotation as that of its only child just in case it has eyamtle child).

Supposing a local syntactic tree of the form:

A
N
B C,
predicate modification applies just in caBeandC both denote sets of the same sort of thing,

and results in defining the denotationAfs the intersection of these sets. Function application
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applies just in case one of the children denotes a functimhilae other denotes something in that
function’s domain. But these rule application conditiores@efined in terms of this concept of the
typeof the denotation of a constituent. Thus, to make sense eétbkerts of definitions, we must
first define what it means for a constituent to denote somgtbiia certain type, what these types
are, and what the conventions in the metalanguage are waghtkack of such things.

Let’s start with defining the set of semantic types. It's atigely simple task, | do it recursively

in (3.4):

(3.4) Recursive definition of semantic types:

eis a type.

tis atype.

If o is atype angB is a type, ther{a, 8) is a type.

- If aisatype, thers, a) is a type.

A semantic type labels a class of linguistic denotationseliuto denote that function which maps
a given valid semantic type into classes of denotationst{ibe interpretation function). In terms
of 7, to say that a denotation is of a given typeis to say that the denotation is a member of the
sett(a). Thus, if we definer, we also define the denotation class any valid type labelsvifks

the types themselves,can be defined in a recursive manner:

(3.5) Recursive definition of the semantic type interpretatiocfion 7:

a. T1(e)=U (the set of all individuals).

b. 1(t)=T ={0,1} (the set of truth values).

c. If a andp are types, them((a,B)) = 1(B)"(@).
d. Ifaisatype,therr((sa))=r1(a)?

(3.5-a) states that denotations of typare members df), the set of individuals. (3.5-b) states
that denotations of typeare members of, the set of truth value$0,1}. (3.5-c) states that a

denotation of typéa, B) is a member of the set of functions which map things(ia) into things
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in 7(B). In other words{a, 3)-type denotations are functions framtype things tqQ3-type things.
Lastly, (3.5-d) states that denotations of tyjpex) are functions which majmdicesinto the set of
a-type denotations.

Now that we have a collection of types and a functiowhich interprets what they mean, we
can put them to work. We can begin by defining function apgitceand predicate modification.

C7i7

Both of the semantic rule definitions below contribute todkénition of [A]“"9, given a local tree

of the following structure:

A

R
B C

(3.6) Definition of (extensional) function application:
- Forany typesx andg, if [B]*"? € 1((a, B)) and[[C[*"% € (a), then[A]*9 =
[BI9([CT*9).
- Forany typesr andp, if [C[*' € 7((a, B)) and[B]*¥ € T(a), then[A]" =
[C]* 9 ([B*9).

(3.7) Definition of predicate modification:
- Forany typen, if [B]*"? € ((a,t)) and[[C]*"? € 1({, 1)), then[A]*'9 =
AX[B]*"9(x) = LA [C]*"9 (x) = 1.

We will also need to define one more type of function applaratiThis semantic rule is analogous
to the intensional function application rules in other fatiems. Rules of this nature usually
construct a lambda abstraction of the argument of the fon&o that the content of the function-
denoting constituent can evaluate its argument relatiantarbitrary world. In ERI Theory, we
need to quantify over more than worlds. Specifically, we rteegliantify over the temporal index
elements, of which ERI Theory assumes there are more tharBonémake the strategic decision
to redefine intensions as functions whose domain is the setlmesrather than the set of worlds,

and define the intensional function application rule in tiéofving way:

(3.8) Definition of (intensional) function application rule:
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- Forany typesr andg, if [B]*"9 ¢ 1(((s,a),B)) and[C]*"9 € 7(a), then[A]*"9 =
[B]*"9 (Ax.[C]**9).

- Forany typesr andg, if [C]*"9 c 7(((s, a), 8)) and[B]*"9 € 7(a), then[A]*"9 =
[T (Ax. [B]**9).

Now that we understand what it means for a constituent to tdéesmmething of a given type,
we need to define our metalanguage conventions for stipglatich facts. The metalanguage |
employ here is quite loose. | will routinely use plain Englia the metalanguage to summarize
truth conditions which ERI Theory is not interested in aaalg. Of course | also employ a variety

of mathematical and logical notations, which | summarizewe

(3.9) Other formal notations utilized in the metalanguage:

- Logical Connectivesn,V, -, —, <>

- Variables: English and Greek, lowercase and capital letters, possiblyding al-
phanumeric subscripts and/or superscripts and priln@drks. The interpretation
function isg.

- Functions: Functions are denoted in a typed lambda notation. A fundiidimg
an argument it binds to a variable and whose domain is(a), is denoted by
AXg.o - Xe-

- Function Modification: fx — y| denotes the function:

y , Wherea = x
Aa

f(a) ,otherwise

- Index Modification:Similar to function modification, but in terms of indices. rFo

any indexi, leti[x — y| denote the index s.t. jx =y and(Va # X) ja = ia.

23



3.4 The Temporal Elements of Context

In section 3.2, | introduce the usual temporal context eldrog and specifically define it to be

a time interval rather than the usual vague notion of cordespeectiime. ERI Theory actually
hypothesizes the existence of two critical temporal eldmehcontext:cs andcg, which | may
informally refer to henceforth as simplandR for convenience.S andR are analogous to the
point of speectandpoint of referencentroduced by Reichenbach (1947) and used in numerous
other theories based thereon, such as (Hornstein, 199QN&mrdonne, 1984). | refer t6 as the
evaluation intervaland toR as theevent restriction intervaklafter which the theory is name8and

R never refer to specific moments, though singleton and empayvals are perfectly acceptable.

Swill most often and by default refer to a singleton intervahtaining a moment which is in
some way anchored to the speech time. The details of the englprocess are not very important.
Despite howsis usually set, | intentionally avoid the teispeechn the name oSbecause there are
cases in whicls might not refer to the speech time. One possible examplei®fdithe historical
present tense, e.g. “Yesterday | go to the store and Johare.tHle tells me ...” Another example
of Snot anchoring to speech time would be those cases in whialatmgee quantify oves, or cases
involving operators whose scope is evaluated relative tffereint S.

R restricts when events may occur for statements about thdm toue. R differs from Re-
ichenbach’s point of reference in a number of key ways. Finst foremost, Reichenbach’s point
of reference is a specific time, or moment in our terminolagygreasR is an interval. Second,
Reichenbachian theories allow events to occur beforenguar after the point of reference de-
pending on the tense of the sentence, whereas ERI Theowyattip that events always must occur
within R (in English). That is, the interval over which an event oscoust be a subset &,
otherwise the statement is false. Rather than variousibtigeonstructions defining relationships
between the event time and reference time, ERI Theory ttkase linguistic constructions as op-
erating orR (or its index counterpart), to yield an event restrictiotemal which defines temporal

boundaries of the event. The details of how this occurs itaéxgd in section 3.5 below.
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Unless another interval of evaluation is provided by thetext) such as in the case of the
historical present narrative style, we anci®to the speech time by default. Similarly, unless
there is a particular event restriction interval providgabntext (and sometimes there are), we let

R= .7, which is the set of all moments—the least restrictive evesiriction interval possible.

3.5 R-modification

| refer to constructions which operate 8&asR-modifiers There are two types d® modifiers,
which | refer to asextensional Rnodifiers andntensional Rmodifiers. ExtensiondR-modifiers
are constructions which themselves denote time interVaisiporal adverbials likgesterdayand
before 5 o’clockare examples of this class, as well as the three basic tengghemesPAST
PRES andFUT. R-modifiers of this type operate dRvia an ERI Theory-specific semantic rule

calledR-modification.R-modification is defined as follows.

(3.10) Definition of R-modification:

- Given alocal syntactic tree of one of the following forms:

A A
SN T
B C C B,

If Cis an extensiondR-modifier, then

[A]°' = [BIRA=ICT ] o,

R-modification is a temporal extension to the predicate moatifon rules that exist in many com-
positional semantic theories. At the basic level, tempadaferbials and basic tense morphemes
simply result in intersective modification & which has the effect of generating a localized tem-
poral index for the constituents which tRemodifier c-commands.

IntensionaR-modifiers modifyR (and sometimeS) in unique ways which depend specifically

on theR-modifier. These are implemented with functions which eift¥i evaluate their arguments
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relative to modified indices. Among the intensioRaiodifiers is the perfect morphenRERFE

ERI Theory defines the perfect morpheme as follows:

(3.11) Denotation of PERF:

a. [PERA®9=A¢s e A%e.(3l € #) | CiRAGG[R— 1-])(X).

Recalling that _ denotes the interval which includes all moments$ a§ well as all moments prior
to |, we can summarize the formal definition above by saying tiaperfect morpheme modifies
R by extending it to include all prior moments.

For convenience and reference, | summarize the lRsodifiers discussed so far and their

denotations below, most of which | expect to be quite intetti

(3.12) Summary of basic R-modifiers:
- [PAST]®O = {t:t<ig}.
- [PREg®9=is
- [PUT)EO = {tit > s )
- [PERA*"9 = A¢s jer)) AXe. (3l € #) | CirAP([R— 1-])(X).
- [[yesterda}}ﬁ’i’g = the day immediately prior to the day in which occurs.

- [before 5 o’clock®9 = {t t<[5 o’clock]]c’i’go}.

3.6 The Semantics of the Verb

Verbs, in ERI Theory, describeventsand assert the existence of intervals over which they occur
The termevent in ERI Theory, is the real world manifestation of any andrgugpe of aspectual
class that verbs (or the predicates that result from satgraerbs with arguments) might belong
to. Note that this terminology differs with how many othesgavent which is often in contrast to
states.

Built into all English verbs is a sensitivity to the index elentir, specifically, a condition that

the interval over which the described event occurs must bewsued by it. For example, we might
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write the content of the transitive vedatas follows:

(3.13) Denotation of transitive ‘eat’:
AYeAXe. (Al € #) x eatsy overl andl CiRg, ifiR# o

[eaf®'9 = :
undefined otherwise

| use the metalanguage paraphrasixgdtsy overl” to stipulate that the event’s duration is exactly
that ofl, and that the event beginslgtand ends ak;. Because events are stipulated to start and
end at specific moments, any interval over which an eventrsaowst be a closed interval. It is
also important to note that, though I talk about events aail tturation, ERI Theory never directly
deals with events, or event variables, and therefore daesomamit itself to any particular formal
treatment of them.

Achievement-type (i.e. non-durative, telic) predicates a little tricky, because given an
achievement and any particular moment, it is either the tasethe achievement has already
happened or has not happened yet; it is never the case thathievement is happemy. So,
we will run into problems with a naive application of theasilstated thus far, since achieve-
ments lack duration, which is another way of stating thay twecur over the null interval, which
is a subset of all sets, which leads to the ridiculous commtuthat achievements are immune to
temporal restrictions. To get around this theory-intetmaidle, ERI Theory adopts the conven-
tion of stipulating that achievements occur over singlatdervals, where the unigue moment
belonging to such an interval is the earliest moment at witigh the case that the achieve-
ment has occurred. For examplighn won the racealescribes gohn-winning-the-raceevent
which occurs over the intervaty,t;] such that[John has won the ragé'[S7wR=%Rl0 — 1 and
(Vt < t1) [John has won the rag&'S?tR>%9 — 0. Of course, there is also the restriction that
in all of these expressions “the race” refers to the sameextundlly relevant race, but this restric-
tion should be taken care of automatically, since the demigvaluates both sentences relative to
the same context.

The content of a verb is undefined if it is evaluated relativa hull event restriction interval.

This is designed to make a distinction between construstwinich are false and constructions
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which are unacceptable. | defer my discussion on null ewesttiction intervals to section 4.3, after
| provide concrete examples of the event restriction irgelpeing manipulated biR-modifiers. |
expect that a discussion on null event restriction intervall be clearer at that time.

At this point, with the above concepts in this chapter introetl and clarified, we are finally
ready analyze some example sentences with basic tempongloecents. Chapter 4 presents some
such examples to demonstrate ERI Theory as it has been gotestrthus far. Chapter 4 then

concludes with some final notes concerning critical syitacnsiderations.
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Chapter 4 Tense in Independent Clauses

The framework laid down in chapter 3 allows us to start anatysome simple examples right
away. In this chapter, we will look at example sentences whmntain at most one clause (and
therefore one tense morpheme), any number of temporal laid/phrases, and possibly the per-
fect aspect morpheme. Applying ERI Theory to these lesspticated examples first will help
illustrate what up until this point has merely been a set ahfa definitions and assertions.

To help illustrate ERI Theory, | employ a new notation whitthstrates the LF of a sentence,
as well as the event restriction intervalrelative to which each node is being evaluated. Tree
structures have node labels of the form “NodeLali®€lwhereNodelLabels the syntactic category
of the node (e.gVP), andR = ir is the event restriction interval relative to which that stituent
is being evaluated. For example, a subtree of the form:

AR

P

B C
indicates thaf is semantically evaluated relative to the event restniciiervalR. Additionally,
| draw the reader’s attention the syntactic nodes at wRialodification occurs, by drawing a box
around those constituents. Also, the valu®as not indicated for constituents whose content does
not depend on the value & All of the example sentences in this section are assumedve h
been uttered in a context in which = .7, which is the default case. For now,can be assumed
to always anchor to the speech time. Thigss csin these examples. In the more complicated

examples further below howeveg,is no more immune to manipulation thagis.

4.1 The Basic Tense Morphemes

Let's begin by evaluating a very basic case: “John built aseduFigure 4.1 illustrates the logi-

cal form of this sentence. The box around the VP indicatesitihas undergon&-modification.
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NP . 7
—_
John
| VP {t:t<ig}

|
PAST T
Vi{t:t<is} NP
\ —
build a house

Figure 4.1: The logical form of the sentence, “John built ad®” The value of the event restriction interval has been
indicated in the node labels. Nodes which have undergamedification are boxed.

Recall thatR-modification is triggered in a local tree when one of the diiah is an extensional
R-modifier. In this case the local tree under thedde is triggered due to the PAST morpheme. By
definition of theR-modification rule, the content of the VP constituerjtisild a hous@qi[R_’y”{t:tdsﬂ?g.
Note how the VP constituent is evaluated relative to a sehdites other than than the IP as a
whole. These new contextual indices are represented gadfyhin the figure. Notice the modified

R relative to which the verbuild is being evaluated.

Given this event restriction interval, the content of thenamuild can be represented as follows:

(4.1) The denotation of ‘build’ in ‘John builds a house’:

[build] S RE<IsHI — Ay Axe.(31 € .#) x buildsy overl andl C {t:t <tg}.

In other words, the building event must occur over an intemdach is a subset of the past mo-
ments. This is exactly the right reading. At this point, we c&e that sentences involving the
present and future tense morphemes have a very similatwtey@nd would also yield correct

interpretations.
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NP 1P : yesterday
—_—
yesterday
NP I’: yesterday
—_
John
I | VP : yesterday
|
PAST
| VP : yesterday afternoon PP

in the afternoon
V : yesterday afternoon NP
| T
eat a sandwich
Figure 4.2: The logical form of the sentence: “YesterdapnJate a sandwich in the afternoon.” The constituents are
evaluated relative to an event restriction interval vallich is indicated in their node labels. Boxes represent aiode
at whichR-modification takes place. Intervals written in Englistg(e/esterday can be interpreted as shorthand for

the corresponding intervals one would expect. For exanygsterdayis shorthand fothe day prior to that day in
which g occurs

4.2 Temporal Adverbials

Temporal adverbials, like basic tense morphemes, are srteal R-modifiers. As such, they
behave formally in the very same way that the basic tensemeonps do. The difference between
temporal adverbials and tense morphemes is merely one tdsyisemantically though, both
types of constituent merely denote intervals.

Figure 4.2 provides an example sentence containing terhpdrerbials. There are a few
things to note about figure 4.2. First, the figure demonsrativerbials in both the pre-sentential

position as well as the verb adjunct position. Second, fwtthe past tense morpheme has no
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actual effect in this exampleR-modification is still triggered by the past tense morphemieito
results in the intersection of the curreRt(yesterday with a supersettfie past momenks The
reading represented in figure 4.2 asserts that the sandaiohg event took place over an interval
which is a subset of thgesterday afternooimterval, meaning the sandwich was both started and

completed yesterday afternoon. This, again, is the desiading.

4.3 Null Event Restriction Intervals

In section 3.6, | state that the content of a verb is undefihéetievent restriction interval relative
to which it is being evaluated is the null s&t In this section, | discuss why this is the case and
provide examples in defense of this claim.

Null event restriction intervals are ERI Theory’s methoddefaling with temporal adverbial
agreement. It has long been recognized that adverbs indbrglust agree both with each other as
well as the tense morpheme. That s, if a past tense morplensed, then only “past” adverbials
are allowed. If a future tense morpheme is used, then ontyréi adverbials are allowed. Failure
to abide by these rules results in infelicitous sentencek as “*John ate grapes tomorrow,” and
“*John will eat grapes yesterday,” and “*Yesterday, Johtl eat grapes today.”

It is not just the case that these sentences are false, thayhacceptable. Different theories
formalize this observation in different ways. For exampieinstein, 1990) defines a rule called
the CDTS(constraint on derived tense structures), which placdsieciésns on the types of rela-
tionships elements may have in tense structures. (End,)1®#als with such cases by positing
semantic rules which are explicitly undefined if the timesalittemporal adverbials denote do not
overlap.

One of the nicer things about ERI Theory is that no extra egeint needs to be added in
order to deal with these sorts of observations. ERI Theosjrsady set up to flag these cases
as exceptional; these cases occur exactly when the eveénttren interval relative to which the

verb is being evaluated is the null st See figure 4.3 for an example of how this turns out to
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—_—
John
| VP {t:t<ts}
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PAST
VP : o NP
——
V: o NP tomorrow
‘ T~

eat  grapes
Figure 4.3: Tree representation of the sentence, “*Johrgapes tomorrow.” The past tense morpheme and the

adverbialtomorrowintersect to yield the empty set. Evaluating the verb relative to this event restrictioremal
results in the verb not denoting.

be the case. The only extra thing that needs to be a part ofiddeeyt is an intuitive interpretation
of a null event restriction interval as a bad thing; all egetatke place over time, so no event
could ever take place over the empty interval. That an evambccur over the empty interval is a
contradiction, which is exactly what sentences like “*Ja@h@ grapes tomorrow” sound like. But
note that “*John ate grapes tomorrow” is not merely a condtaah. If it were a contradiction,
then “*It is not the case that John ate grapes tomorrow” wdndda tautology, but it isn’t. This
sentence is still unacceptable. Verbs only have contenhwhaluated relative to a non-null event
restriction interval. If evaluated relative to a null evesstriction interval, it is not the case that the

(satisfied) verb trivially denotes falsity. Rather, it doed denote at all.

4.4 The Perfect

The perfect morpheme is antensional Rmodifier, which means rather than simply denoting an

interval and triggerindR-modification, it denotes a function which operates on theperal index
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NP . 7
—_
John
| VP {t:t<ts}
|
PAST
| VP : yesterday NP
—_—
yesterday
\Y |VP :yesterday |
|
PERF
V : yesterday NP
| —
eat a sandwich

Figure 4.4: Logical form of the sentence: “John had eatennawizh yesterday.” The event restriction interval
relative to which constituents are evaluated is indicatethé node label. Boxed nodes indicate tRanodification
has occurred.

elements of its argument. Recall that the content of PERF is
[[PERFHC’LQ = A¢<g<e,t>>-AXe-(E|I eI CirNP(I[R—1-])(X).

Which essentially means that PERF extends the event itestrioterval of its argument indefi-
nitely into the past. Figure 4.4 demonstrates the perfecph®me in action.

When one works through the seriesRfmodifications in figure 4.4, she will see that the verb
in this case is evaluated relative to the event restrictibervalyesterday, which is the interval
containing all the moments of yesterday as well as all the exdamprior. This is the desired
reading; “John had eaten a sandwich yesterday” is true i déthe sandwich yesterday as well
as if he ate it the day before. But there is more to say here.

There are two interesting observations that | would like tkenregarding the use of the per-
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fect in English. First, many have a strong intuition thatsentences involving a perfect mor-
pheme, pre-sentential adverbials (sometimes called dradverbials”) modify the reference time
(in Reichenbachian terms), while sentence-final, or VP dilaks modify the event time (again,
in Reichenbachian terms). That is, a sentence like “Johreaseh a sandwich yesterday” means
that John actually ate the sandwich yesterday, not befateaaentence like “Yesterday, John had
eaten a sandwich”, means that John either ate the sandwabérgay, or prior to yesterday. This
observation is made an explicit part of e.g. Hornstein'©%heory. While | don’t agree that
“John had eaten a sandwich yesterday” is false if he ate dalyebefore, | do recognize that there
is a strong bias toward this interpretation.

Another interesting observation is that past adverbiadsrent acceptable in present perfect
sentences. For example, “*Yesterday, | have eaten a sahtiand “*| have eaten a sandwich yes-
terday” are both unacceptable constructions. At first ibsestrange that present perfect sentences,
which can describe past events, cannot include past adil®ribiowever, careful examination of
the syntax at LF will reveal why both of these observatiorsthe case. Figure 4.5 displays the
basic structure of a sentence with a perfect morpheme. Titksyantactic positions where adver-
bials may be inserted are marked with labels of the f&fDV,,, wheren is a positive integer. By
studying figure 4.5, we see that sentential adverbials spomd to theADV; position, and that
VP adverbials may correspond to either thiBV, position or theADV3 position. The syntactic

structure force®-modification to occur in a predictable order. This orderiieg below:
ADV; — tenselinf> ADV, — PERF— ADV3.

With this ordering in mind, let’s revisit the first obsenaiil state above, that sentential ad-
verbials seem to modify a reference time while VP advertsalsm to modify the event time, or
in non-Reichenbachian terms, that sentential adverba@lsod specify an exact event time, while
VP adverbials do seem to (or at least have readings wheres gweminent). First of all, note that
the reference-time readings correspond to adverbialgdrigg R-modificationbeforethe perfect
morpheme, and event-time readings corresponding to aidi@tiiggeringR-modificationafter

the perfect morpheme. This is the case because the perfepheme extend®, while adver-
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Figure 4.5: A skeleton structure for an English sentencé wiiperfect morpheme. Valid locations for temporal
adverbials are marked with labels of the foADV,,, wheren is a positive integer.



bials intersecR. Sentential adverbials occur in tR®V; position, which always triggers before
the perfect morpheme. This is why sentential adverbialslrés reference-time readings. VP
adverbials, however, are syntactically ambiguous betvieeADV, and ADV3 positions. ADV>
triggers before the perfect morpheme, aidV; triggers after the perfect morpheme. So, some
people (like me) interpret VP adverbials as reference-tuheerbials, because when parsing such
sentences, they place VP adverbials inA®/, position. Other people interpret VP adverbials as
event-time adverbials because they assign VP adverbitie &DV3 position.

Similar syntactic arguments can explain the phenomenamtivé present perfect as well. To
restate the observation, present perfect sentences sdenirtcompatible with past adverbials (in
English), despite their ability to describe past eventse @titical property to note about present
perfect sentences is that adverbials in positidB¥/, andADV; are intersected with the interval
denoted by the tense morpheme, which is normally a singletienval containing the speech
time. Hence, an adverbial in one of these positions whicls e overlap with the speech time
results inR being set to the null intervab. As | state in section 3.6, the semantic content of
the verb is undefined when evaluated relative to a null evesttiction interval. This explains
the unacceptability of past adverbials in tABV,; and ADV, positions, but what abolwADV3?

A past tense adverbial should be acceptable inAD¥3 position of a present perfect sentence.
Semantically speaking, it is, but there are a couple fasttiish contribute to the unacceptability
of such constructions.

One factor working against temporal adverbs inAli®/3 position of present perfect sentences
is that the surface forms of such constructions are sywctditiambiguous with the adverb being
in the ADV>, position, which is unacceptable. This is a somewhat rare wdeere there are two
grammaticalparses of a sentence, but only one of them is semanticallyde&hed. Such con-
structions can be acceptable when the listener thinks dbeut, but even after realizing what the
speaker meant, the sentence still does not sound good.ustrdte my point, imagine a scenario
where two roommates are moving out of an apartment, and db&igseparate ways. They are

now tackling the task of dividing up the furniture. In the no@re exactly four tables and two
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chairs. John says, “The four tables and chairs are minedifioaally, the use othe presupposes
some kind of uniqueness or familiarity with the referencéhaef complement NP. In this case, the
NP “the four chairs” seems to not refer, or have undefined loemtise exceptional behavior in
the case where only two chairs are in the relevant contexsobdrse. John’s statement, “the four
tables and chairs are mine”, is syntactically ambiguous/éeth a non-exceptional parse and an
exceptional one. Specifically, “the [four tables] and chare mine” is acceptable and “the four
[tables and chairs] are mine” is not. Despite the fact thagrdeptly acceptable parse exists, the
syntactically ambiguous sentence is not good. The factahlgtone of the parses is acceptable
seems to hinder acceptability, rather than aide it. Thisnse® be the same situation that comes
up with past VP adverbials in present perfect sentences.obthe parses is acceptable, and the
other exceptional.

Another problem with past VP adverbials in present perfestences is that such constructions
seem to violate the Gricean maxim of manner (Grice, 1989is fpic among others is discussed

in chapter 7.
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Chapter 5 Past Tense and World/Words Correspondence

5.1 The Ambiguity of the Past Tense

There are linguistic data which suggest that the past tepsghame has a sense which has nothing
to do with past times. While the existence of this secondanss has a historical explanation
involving past times, in modern English this temporal refee no longer persists. Consider the

past tense forms in the following examples

(5.1) Examples of past morphology not denoting past times:

a. If Johnwasa dog, he would be a collie.

=

If Johnboughta dog, it would be a collie.
c. John wishes that Mamyashere.

d. Johnis behaving like hgasa dog.

Explaining what is going on in examples like those above iregwa preliminary discussion to es-
tablish some prerequisite notions. This prerequisiteudision begins by introducing the subjunc-
tive mood. (James, 1986) presents an excellent, albeitirg#h analysis of the English subjunctive,
and most of the following discussion should be accreditdugavork.

The subjunctive mood is dying in modern English. Wherea$ieedorms of English had
subjunctive morphology which was both productive and dettitoday the (semantic) subjunctive
mood survives only in certain restricted environments andhe case of the past subjunctive,
the morphology that marks it is almost never distinguisbditdm that of the past indicative. The

following example illustrates a partial paradigm of enwineents in which subjunctive morphology

1Some readers may immediately notice that these examplespesor (b), arevrong The proper form to use
here is the past subjunctive, not the past indicative, Zightll, it depends on what one considers to be “proper”. If
the proper form is the form that most English teachers wohtise, then these examples are wrong. However, if the
proper form is the form that most speakers of English tendsty then these examples are correct. As | consider my
job as a Linguist to describe the language as it exists—oivalguntly to me, how it is used/spoken—I subscribe to
the latter perspective on what is proper, and whether Emtgizchers like it or not, it is tact that forms like these are
widespread.
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still occurs:

(5.2) Examples of subjunctive morphology in Modern English (ddmes, 1986)):

a. Present Subjunctive:
(i) Sobeit.
(i) God bless you.
(i) Enter Hamlet reading a book.
(iv) They insist that it be so.
b. Past Subjunctive:
(i) Ifonly it were so.
(i) He wishes it were so.
(iif) Suppose it were so.
(iv) He would rest if he were sick.

(v) Itlooks as if he were sick.

The semantic contribution of the subjunctive mood is a teyghech is a little bit slippery. Since
earlier forms of English have pervasive subjunctive molping and modern English does not,
subjunctive morphology seems to most (non-highly edugaisgsent-day English speakers to be
nothing more than fossilized idioms from long ago, or speatab forms which sound archaic.
Indeed, subjunctive forms usually have tothaghtin school, and it is safe to say that many if not
most high school graduates do not know what subjunctive mgudtoes, why it exists, or how to
use it properly.

Because subjunctive marking is only allowed in certain agtit (or maybe semantic) environ-
ments, and therefore we only observe the subjunctive moahwhnteracts with those environ-
ments, it is not straight-forward to account for the sentaotintribution of subjunctive marking;
the usual content attributed to subjunctive morphologyrset® often be redundant with the con-
tent contributed by the environments in which it is licens@&gpical descriptions of the semantic

contribution of subjunctive marking include vague explaes involving wishes, or hypothetical
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worlds, or unreal circumstances, though none of these lohdgplanations seem to hold in gen-
eral. To formulate his analysis, James had to conduct a catin study of the subjunctive in
modern and earlier forms of English dating back to Old Emgli&/hile his process is not discussed
here, his findings are.

One of the key conclusions of James’s analysis of the subyenis the recognition of two
basic categories of modality. He calls theiseoretical modalityand practical modality He cites
a number of philosophers and linguists to explain the difiee. (Harris, 1751) distinguishes
two “powers of the soul” which he callgerceptionandvolition. (Anscombe, 1957) employs a
metaphor distinguishing between a detective’s list andopgér’s list. (Searle, 1972) categorizes
illocutionary acts by the nature of the correspondence éetvthe words and the world; the two
possibilities are either that the words are intended to m#te world, or that the world is in-
tended to match the words. James, himself, employs yet anotbtaphor, distinguishing between
recordsandblueprints Records serve as his metaphor tieeoretical modalityand correspond to
perception, detective’s lists, and the words-to-world-espondence relation. Blueprints serve as
his metaphor fopractical modalityand correspond to volition, shopper’s lists, and the weold-

words correspondence relation. In his words:

Consider, for example, an architect’s sketch of a house dresptb build. He intends
for the world to match the sketch, which is his ‘blueprint’oW consider an artist’s
sketch of that house after it is built. He intends for the eketvhich is his ‘record’, to
match the world. The sketches may look exactly alike, but thiter in their manner
of representation. If the same person had occasion to dréwiouds of of sketches,
he might choose to do ‘blueprints’ on blue paper and ‘recadyellow paper, to help
keep orderly files. The colors would then serve to signifyrittaaner of representation.
Modal forms are the linguistic analogue of this color-cafiand modality is just a
linguistic term for manner of representation. Manner ofrespntation is the relation

(of which there are two kinds) between a representation drat 18 represented.
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His analysis concludes that the subjunctive mood, both samas originally used and where it
survives today, markgractical modalityand nothing more. Hence, the present subjunctive can be
thought of as presenting a blueprint with the intention oking the circumstances match it. Why
is this interesting to us? If James is right in his analysithefsubjunctive, and it does not seem
unreasonable that he is, then the alternate sense of theepastmorpheme can be traced back to
its use in earlier forms of English in which free use of thetjgabjunctive mood was grammatical.

If the present subjunctive functions in a way analogous &s@nting a blueprint with the in-
tention of matching the world to it, then the past subjuretran be thought of in one of two
ways. Either a) the past subjunctive presentsldrblueprint, or b) the past subjunctive presents
a blueprintof a past time Either of these cases implies that the blueprint is not ffeat’, or
equivalently, it is no longer intended that world match rt.James’s words, “the question of cor-
respondence [between words and world] is closed”. This do¢snean that the state of affairs
described in the past subjunctive is contrary to fact or issgae, it may very well be possible and
even real, but it is nopresentedas an actual possibility. Hence, past subjunctive claleses tio
denote counterfactual situations, or idle wishes. Idldhessare situations which vikeowwe can-
not make the world match (blueprints of a past time), and tatactual situations are situations
which we do not intend to make the world match (old bluepjint®hile in older English forms,
the present subjunctivienplied that the question of correspondence was open, and the gast su
junctiveimplied that the question of correspondence was closed, the pastiremodern English
has come taneanin the right circumstances what is used to only imply. Hemeeare left with a
past tense morpheme which has a temporal and non-tempadatge Under the temporal reading,
the past tense morphology denotes what we normally expast:times. Under the non-temporal
reading, the past tense morphology denotes non-past tintea@osedquestion of world/words
correspondence.

As past subjunctive morphology utters its last breath, moé@mglish has employed a number
of auxiliary verbs and other constructions which pick up skeek. For example, we can express

counterfactual situations (one specific interpretatiothefold past subjunctive) with explidit...
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then ...constructions, and we can express idle wishes by literabgring a wish as inwish that
.... In such environments which present counterfactual sanator idle wishes, the non-temporal

interpretation of the past tense morpheme is licensed.

(5.3) Environments which have interpretations once attributethe past-subjunctive license

the non-temporal reading of PAST:

a. | wish that Mary was here (right now).

b. If Mary was here (right now), she would be laughing.

Our discussion so far has been rather informal, relying otapters to explain concepts and
describing semantics in a very non-rigorous manner. While.8, |1 do attempt to make these
concepts more concrete, and describe the concept of an apatoged question of world/words
correspondence in terms with which we are familiar, a cotefi@malization of the issue is left
for future work. Further below, it becomes critical that vezagnize the polysemy of the past
tense morpheme. And it is clear from empirical evidence soate kind of polysemy exists. “I
wish Mary was here” makes no reference to any past time, andaweot blame the inflection
on the copula on sequence-of-tense, because there areargoast tenséormsin the sentence
either. So, henceforth when it is necessary to recognizedbendary reading of the past tense, |
denote the two readings in the following manner, in which PASlenotes the temporal reading
and PAST denotes the non-temporal (modal) reading. Each morphematekea time interval
(ironically PASTy denotes non-past times), and marks the nature of the gonestiworld/words

correspondence:

(5.4) Notational convention for distinguishing between passésreadings:

a. [PAST]%"9={t:t <is} (and open question of world/words correspondence)

b. [[PASTM]]C’Lg = {t:t >ig} (and closed question of world/words correspondence)

While the PAST morpheme being ambiguous between denotisitipges and denoting non-past

times may seem confusing (or ludicrous), remember that RABTrestricted to contexts which
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explicitly express idle wishes, counterfactual situasidmagined possibilities, and the like.

5.2 The Ambiguity of Would

Having established the ambiguity of the past tense morphénseems reasonable to turn our
attention tavould If past tense is ambiguous, then it stands to reasomvhialdis also ambiguous.
This should be so either because it is constructed by infigatill with past tense morphology, or
because it used to be constructed in such a fashion, and bytsoweaning, though perhaps no
longer truly compositional, reflects that history.
In older varieties of Englishwill denoted intention rather than futurity. However, sincemt

tion leads to future action (assuming nothing exceptionalics),will came to imply future action
and eventually, came to mean what it used to imply. Toddy,seems to denote future times, but

can still carry connotations of intention, as in the follagiexample:

(5.5) ‘Will' may carry a connotation of intention:

I will help you now.

Similarly, would at one point denoted intention, though inflected for the parste. Since it is
impossible to have intentions regarding the past, it mugt theeen thatvould denoted past inten-
tions. Past intentions are not necessarily present imtesitiand therefore might describe merely
imagined or possible states of affairs. And indeeslild came to imply exactly that. Like will
and so many other modal verhgpuld eventually came toneanwhat it used to imply. And hence
we have what is usually referred to as thedalsense ofvould This sense of would is used in
constructions denoting counterfactuals and imaginedsta#taffairs, and elsewhere. Consider the

examples below which provide a partial paradigm of the ifistron of modawould:

(5.6) Partial paradigm of the modal sense of ‘would’:

a. | would go to the movies if you bought my ticket.

b. If John were a dog, he would be a collie.
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c. Johnwoulddo something like that.

(5.6-a,c) are expressing imagined possibilities, and($i6 expressing a counterfactual scenario.
While (5.6-a,b) are probably obvious to analyze as suclé-¢bmight be a little less clear. In
this case, the semantic analysis is thatuld quantifies over possible hypothetical worlds. The
accessibility relation to those worlds is unspecified haaveand so they can be described just
as hypothetical worlds which the speaker finds reasonable statement as a whole, then, is
asserting that in those worlds, John does “something lia€.tAhe implication is that doing such
a thing is John’s nature, and cannot be attributed to theavieastate of affairs John finds himself
in.

Because modalouldpresents imagined or hypothetical states of affairs, tlestion of world/words
correspondence in such clauses is closed. Again, the qonesthot closed due to an assertion of
non-actuality, it is closed because the clause ipnedentedas a possible actuality.

It is also common practice in modern semantics to assumexibterce of a temporal (non-

modal) reading ovould Such readings are compatible with examples like the fatigw

(5.7) Some examples of temporal (hon-modal) would:

a. Johnny would grow three inches that year. (e.g. while katca home video)

b. John bought a dog that would die of rabies.

It is critical to notice that, if we maintain the senseveduld as used above, the sentences in
(5.7) cannotrefer to future events (from the speaker’s point of view).n€lder (5.7-a), where
two parents are watching a video of their son Johnny, whoilisasthild. In this case (5.7-a)
is felicitous, but a sentence like “Johnny would grow up tedraee president” is not. Similarly,
(5.7-b) may only be felicitously uttered if the dog is knownhave already died of rabies. If one
utters (5.7-b), and the dog is known to be alive, the sentenawkward and if felicitous forced
into a reading where the speaker is imagining a scenaricégns likely to her. But this imagined
state of affairs is exactly what the modabuldseems to create. And hence we have the critical link

between the temporalould and the modalvould Temporalwould picks out the future from the
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point of view of a past time. This future might temporally de@ with the future of the speaker.
But the future of a past time which overlaps with the futurehaf speaker is not necessarily the
same future as the future of the speaker. At least it ispnesentedas the same future as the
future of the speaker; it could be a different future thangpeaker’s future. In other words, once
temporalwould points out times which are no longer in the past, the questiamorrespondence
between world and words becomes closed. But, a closed pordence relation coupled with a
non-past temporal interpretation are exactly the critehach identify themodalsense ofvould
These obviously related yet distinct interpretationsvotild are not only compatible, but pre-
dicted by our treatment of the PAST morpheme as ambiguowusll fvoll is inflected with PAST
(past and open question of world/words correspondencegeveur temporal interpretation of
would, which picks out past times only and has an open question méggondence. If we in-
flectwill /woll with PASTy (non-past and closed question of world/words corresparelewe get
our modal interpretation ofvould, which picks out non-past times and has a closed question of

correspondence. With this in mind, | assign the two sensesafd the following denotations:

(5.8) Denotations of temporal and modal ‘would’:
a. [wouldr]¢9=A Pisiery AXe (Tl € F) I C{t:t<isfAP(I[R—IrRN{L:It>1fAL<
i) ()
(and open question of correspondence)

b. [[WouIdM]]C’i’g = {t:t >ig} (and closed question of correspondence)

From this definition we can also derive the expected diffeeein meaning betweenouldy and

will. Wouldy implies a closed world-words correspondence relationchviosan be the case only
in possibilities which are not presented as actual po#sdsil(imagined/hypothetical scenarios),
and will implies an open world-words correspondence relation, vicin be the case only in

possibilities whichare presented as actual possibilities.
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5.3 On the Question of World/Words Correspondence

The above sections in this chapter introduce the conceptaoiri@spondence relation between
the words (of an utterance) and the world. In summary, uitas may have a world-to-words
correspondence relation or a words-to-world correspoteleglation. According to James (1986),
this relation marks the two possible top-level categorfesodality (viz. practical modality and
theoretical modality). Then, given this distinction of naditl, there is also a notion of whether the
“question” of this correspondence relation is open or do&ut what exactly does it mean for the
guestion of correspondence between the words and the veobd bpen or closed? In the above
sections, this concept is employed rather loosely and nmédly, described as having to do with
the manner in which a sentence is presented. ldle wishesygadhetical situations, for example,
correspond to the question being closed. But this kind ofdigson is rather unsatisfying. Here, |
aim to address this informality, and attempt to define theephtin (at least slightly) more concrete
terms.

We have seen already that PAgp Marks a closed question of world/words correspondence,
and that PAST marks an open question of world/words correspondence. sét s¢ems to be
the case that, when the speaker has a choice betweenyfPAST PAST, her choice gives the
listener some clues regarding an agent’s epistemic stateselclues give rise to certain kinds
of implicatures. Note the example sentences below, whieh@nimally different regarding the

status of the question of world/words correspondence @ratitecedent):

(5.9) Some examples of PASVs. PASY, in a conditional antecedent:

a. Examples with an open question of correspondence:

(i) If Mary was in Boston (yesterday), she was happy.

(i)  If Mary was an olympian (in her youth), her sport was augl
b. Examples with a closed question of correspondence:

(i) If Mary was in Boston (right now), she would be happy.

(i) If Mary was an olympian, her sport would be curling.
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In (5.9-a), the antecedent clauses are marked as havingeargoestion of world/words corre-
spondence (by the usage of PASTwhile in (5.9-b), the antecedent clauses are marked asdnav
a closed question of correspondence (by the usage of RAFFom our intuitions, it would seem
that one of the main differences between the readings irgpa®d in (5.9-b), is that in (5.9-a), the
speaker seems to be entertaining the possibility that Matyally, has the properties attributed
to her in the antecedent, while in (5.9-b), the speaker isr&aihing no such possibility. We can
back up this intuition with linguistic data in a number of vgayone such way would be to note the
validity of certain epistemic inferences. The example$id@) illustrate that PASJY and PAST

have opposite paradigms regarding the pragmatic validiityferring epistemic possibility:

(5.10) PAST and PAST; allow different kinds of epistemic inferences:

a. Examples of inference to epistemic possibility:
() John believes that if Mary was in Boston (yesterday), whs happy. There-
fore, John believes that Mary might have been in Boston éydat).
(i) #John believes that if Mary was in Boston (right now)geshould be happy.
Therefore, John believes that Mary might be in Boston (rigiw).
b. Examples of inference to epistemic non-possibility:
(i) #John believes that if Mary was in Boston, she was hapgyeréfore, John
believes that Mary was not in Boston.
(i)  John believes that if Mary was in Boston, she would bepyapTherefore,

John believes that Mary is not in Boston.

The examples above show that usage of PAST conditional antecedents is pragmatically in-
compatible with the belief that the antecedent conditioghihbe the case. And, usage of PAST
in conditional antecedents in incompatible with the betliett the antecedent conditionnst the
case. This sort of paradigm is predicted if we suppose thaewe to not entertain possibilities
which we do not believe to be true, and that we tend to entefassibilities which we believe

may be true.
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Another way we can back up our intuitions regarding PASIRd PAST, is by looking at the
felicity of introducing new information witland’butconjuncts. The examplesin (5.11) are parallel

to those in (5.10):

(5.11) PAST and PAST; seem to contribute different amounts of information to tisealrse:

a. Examples contributing epistemic possibility as new infation:
(i) #John believes that if Mary was in Boston, she was happyd/But John be-
lieves that Mary might have been in Boston.
(i) John believes that if Mary was in Boston, she would begyag\nd/but John
believes that Mary might be in Boston.
b. Examples contributing epistemic non-possibility as nearmation:
(i) John believes that if Mary was in Boston, she was happyd/But John be-
lieves that Mary was not in Boston.
(i) #John believes that if Mary was in Boston, she would bpgdya And/but John

believes that Mary is not in Boston.

(5.11-a-i) and (5.11-b-ii) are pragmatically awkward, gogpedly because the information con-
tributed by the second sentence can already be inferred thenfirst. This is not the case in
(5.11-a-ii) and (5.11-b-i), however, in which the secondtsece seems to genuinely provide new
information (which might cancel an inference we might haxamgiven just the first sentence).
The data in (5.10) and (5.11) suggest a link between the elafiCAST or PASTy in the
antecedent of a conditional, and the belief that it mightroe.t This link is not limited to the
conditional, but occurs in all contexts which license the akboth PAST|, and PAST. Thus, we
can say that this link is present whenever the speaker hasieecbetween PAS] and PAST.
Other environments which allow both PA@Bnd PAST, and therefore present the speaker with a
choice between them, include the complements of the \&rpgoseandassume(5.12) illustrates

the case ofuppose

(5.12) PAST and PAST; have similar behavior in the complement of ‘suppose’ as titein
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conditional antecedents:

a. Johnis supposing that Mary was in Boston (yesterday).
(i) Therefore, John believes that Mary might have been in@oé/esterday).
(i) #Therefore, John believes that Mary was not in Bostas(grday).
(i) #And/but, John believes that Mary might have been irst®m (yesterday).
(iv) And/but, John believes that Mary was not in Boston (gesdy).
b. John is supposing that Mary was in Boston (right now).
(i) #Therefore, John believes that Mary might be in Bostghtnow.
(i) Therefore, John believes that Mary is not in Boston tigbw.
(i) And/but, John believes that Mary might be in Bostontigiow.

(iv) #And/but, John believes that Mary is not in Boston rigbtv.

We should keep in mind, though, that these sorts of infereregarding the agent’s beliefs are
just that, inferences. A better term might be implicatune¢a they are cancelable. For instance,
(5.12-b) has been shown to be generally compatible with Beheving that Mary is1otin Boston,
but this can be canceled by the information in (5.12-b-illence, the openness of the question
of world/words correspondence gives the listedeesabout an agent’s epistemic state, but not
any hard evidence. Then, there must be something else wdpcbsents the semantic contribution
of the openness of the question of world/words corresparelemhich tends taorrelatewith the
pattern of epistemic states observed above.

At the beginning of this section, | suggest that these olagems are the result of the speaker
entertaining the possibilityhat the statements of interest are actually the case. duselve can
make this concept more concrete if we suppose that to eimtéhia possibility thatp is true, is
to include the actual world among the set of worlds relatoverhich ¢ might be evaluated in the
utterance.

Note that PAST, andwouldy, our two morphemes which mark a closed question of worlddsor
correspondence, always occur in intensional environmamge sort or anotherwouldy, actu-

ally, is capable of standing by itself and creating its owemsional environment. A basic way of
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interpreting anf A, then Bconditional is to say that the (minimally different) worlslswhich A is
true is a subset of the worlds in whighis true. Hence, the world parameter relative to which A is
evaluated is quantified over. It is also quite standard trpret intensional verbs lik@ish, hope
think, andsupposegas also quantifying over worlds (e.gohn wishes As true inw; just in case
the worlds compatible with John’s wishesvig is a subset of the worlds in whidkis true).

Let’s suppose that there are two basic types of quantificati@r worlds. Let the first type
(O-type quantification) quantify over all possible world#ais is generally how things are done—
and let the second type (C-type quantification) quantificyrover non-actualpossible worlds.
We can then formalize the openness of the question of wooldfsicorrespondence by stipulating
that, given a sentenag, the question of world/words correspondencedas closed just in case
it exists in a C-type quantificational environment, and thatquestion of correspondence is open
otherwise. Thus, sinceish forces a closed question of correspondence upon its argumven

might represent its content as the following:

(5.13) Sketch of the content of ‘wish’ (for simplicity, all paramet other than the world of

evaluation are ignored):

[wish]" = A ¢y AX.(YW € We) [WRW — ¢ (w')] , whereR s the relevant acces-
sibility relation, which in this case picks out the worldsngoatible with whatx
wishes, and wherét is the set of non-actual, possible worlds (which is equiviale

toWo — {ow} and thus creates a C-type quantificational environment).

Hope on the other hand, forces an open question of world/wordsespondence, and as such

might be defined like so:

(5.14) Sketch of the content of *hope’:

[hopd™ = A ¢s1) - Ax. (VW € Wo) [WRW — ¢ (W)]

If ... then ...construction antecedents allow either a closed or opertiqnes world/words corre-

spondence, and as such the speaker can choose between tesenegtions, which are indicated
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to the listener by the presence or absence of RABTwouldy. We can represent the content of
if ... then ...constructions in the following way. In the definitions be|dhe open question case
corresponds precisely to Lewis’s (1973) treatment of cioowials, while the closed question case
corresponds to a slightly modified version of his treatmesiich excludesy (the actual world)

from the domain of quantification.

(5.15) Lewis-style Sketch of the content of ‘if ... then ... camdions (X< Yy should be read
“world x is more similar to world w than world y is):
a. (open questiorlif ¢ theny]" =if ¢ is possible, then
(Iw € Wo)[¢ (W) A (W) A (VW € Wo ) [(d (W) A=(W) = W <oy W)]]
b. (closed question)if ¢ theny]" = if ¢ is possible, then
(Fw e We)[d (W) A (W) A (YW € We) [(d (W) A=(W) = W =gy W)]]

Note that excluding the actual world from a domain of quagdiibn does not entail the scope
being false of the actual world, just as including the actuadld in the domain of quantification
does not entail the scope being true of the actual world. Tdueke the actual world from the
domain of quantification is to not even consider the actuaésif affairs in the first place. As such,
C-type quantificational environments mark situations ggofttyetical or imagined (even though
they may be actually be possible or even real), while O-tyngjficational environments mark
situations as non-hypothetical (even though they may lgibarfalse of the actual world).

Representing the question of world/words correspondeace @articular of modal quantifi-
cation also allows us to account faho our epistemic clues correlate with. For example, if the
speaker says “If Mary was in Boston right now ...”, we mighpgase that the speaker thinks that
Mary is not in Boston. But, if the speaker says “John belidhas if Mary was in Boston right
now...”, we instead tend to suppose tllahnbelieves that Mary is not in Boston. This difference
in interpretation falls naturally out of the given hypottsesNVe make an assumption about John,
rather than the speaker, in the latter case because the muoaalification is embedded in the

believepredicate, which is attributed to John.
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One worry that some might have is that, by removing the actuwald from the domain of
guantification in conditionals with a closed question of \dfwords correspondence, we are no

longer able to consider arguments of the following formadzali

(5.16) A problematic argument form for the current treatment of guestion of world/words

correspondence:

If @ was/were the casgj would be the case.
¢ is the case.

Thereforey is the case.

The problem illustrated in (5.16) is that the conditionadishe closed variety, which directly says
nothing about the actual world except for assertions of tvhicn-actual worlds are more similar
to it than others. Most importantly, it seems to say nothibgud facts concerning in the actual
world. Yet, it seems that given the first two statements ibhi@pas premises, the third should be a
valid conclusion. How can we account for this?

We can account for arguments like (5.16) by noticing thatdbeditional does nobheedto
make any direct statements about the actual world, in ocdese it to rationally draw conclusions
about the actual world. To see that this is the case, let usrasthe existence of a counterexample,
and see where such reasoning takes us. A counterexamplé &) ould be a world in which the

following statements are all true:

(5.17) A counterexample to (5.16):

If @ was/were the case, thgnwould be the case.
¢ is the case.

Y is not the case.

Given our Lewis-style analysis of closéd.. then ...constructions, what situation does the truth
of these three statements put us in? Figure 5.1 illustratels & situation. The truth of the first

statement guarantees the existence of a spBemundoy which, ignoring the actual world,
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Figure 5.1: A diagram of the set of possible worlds conststéth the assumptions in (5.17) and our Lewis-style
(1973) analysis. Wher¢ is the antecedent of the counterfactual premise,amgthe consequent, dotg (epresent
worlds in which¢ is false, pluses{) represent worlds igp and are both true, and crosses)(represent worlds in
which ¢ is true, buty is false—the darkek in the center of the diagram represents the actual world hiictwit is
presumed thap is true andy is false. The solid circle bounding the diagram represdrgentire space of possible
worlds, while the dashed circle presents a Lewis “spherefaflds arouncby which is ¢ A @-permitting, but not

¢ A —-permitting. Note that our modified Lewis-style treatmefifamunterfactual) conditionals allows @sworld

in a sphere which is ndt-permitting if thatA-world is the actual worldyy .
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contains no worlds in whiclp is true andy is false. The second and third statements stipulate
that, in fact,¢ is true andy is false in the actual world. But what kind of modal universehis?

Is such a situation even possible? It seems to me that no;tit Assuming that this sort of modal
universe is possible leads us to some fairly outrageoudwsings.

What does it mean for there to be a sph8m@roundoy which contains no worlds (with the
actual world being a possible exception) in whighs true andy is false? It means that it is
impossibldor ¢ to be true andp to be false in any non-actual world which is at least as sinda
our own as any other world i Since there are no non-actyah —(-worlds in§ it follows that
there are also no such worlds in any sub-spher® dfet us image a sphei® aroundoy which
contains only those worlds which differ froay in only the most minute degreeS is guaranteed
to to be a sub-sphere & since the differences in the contained worlds are stipdl&d be much
more minute than the differences in the other worldS (which are not inS). For example, one
world in such a sphere might be a world which is just like owsept on one particular occasion
long ago, my grandmother’s grandmother’'s grandmotheraddk nanometer futher back in her
chair than she actually did. Another world might be a worldakhs just like ours except that
1 year ago when | was putting up a shelving unit, | turned onthefscrews one millionth of a
radian further than I actually did. We can come up with exasfike this seemingly without end.
Certainly such counterfactual situations are possibl¢acgy we can have worlds like this in our
model.

What is interesting is that given our assumptiahg(theny, ¢, —y), in all of these worlds,
either ¢ has a different truth value than it actually does,yohas a different truth value than
it actually does. Remember that we are assuming the truthcotiaterfactual conditional of the
form “if ¢, theny”, which is true justin case there is a sphere arooypavhich is¢ A -permitting

but notg A —-permitting. This is just to say that at every world in thidiepe, eithew is false,

2] do not mean to use the phrasst minuteo literally imply that there are such worlds, since it isseaable
to assume that for any such world, we might be able to find a reiondar one. For instance we might imagine a
world where | am 1mm taller, but of course we could also imeagirworld where I am 0.5mm taller. In fact, we might
imagine a world where | amanyamount taller, and describe this amount with a real numbat, tBere is no world in
which | am a minimal amount taller, since there is no real nendosest to 0.
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or ¢ andy are both true. Since in the actual worttljs presumed true angl is presumed false, it
follows that at every other world in this sphere, eitipenas a different truth value (false), grhas

a different truth value (true). They cannot both keep theesamith value since that would falsify
the conditional. Another way of saying this is to say thas impossiblefor these kinds of worlds
to exist, while maintaining the truth of bothandy. Let’'s consider a real example, say “If Mary
was in Boston, she would be happy”. If this were true, and iffMgere in Boston, and if she were

unhappy, then we are forced to draw the following kinds ofatasions:

(5.18) a. When I was putting up my shelving unit one year agdiad turned the 5th screw
one millionth of a radian further, then either Mary wouldoé in Boston right now,
or she would be happy right now.

b. If, in the afternoon on April 12, 1830, my grandmothersmggimother’'s grand-
mother had rocked 1 nanometer further back in her chair (orétierock), then

either Mary wouldn’t be in Boston right now or she would be pwapght now.

The truth of the assertions in (5.18) seems dubious at bedtcertainly does not follow from
our original assumptions. The reason why we now find oursetvéhis rediculous metaphysical
corner is that we assumed it was possible that for sgnaad y, “If ¢ was/were the case then
¢ would be the case” andl could simultaneously be true whilg is false. It seems our only
option then is to reject this counterexample. Thus, evenghalosed varieties of conditionals
(counterfactuals) are not formalized as saying anythingetly about the actual world, arguments

of the sort in (5.16) are nevertheless valid.
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Chapter 6 Tense in Embedded Clauses

Were we to blindly apply the semantics of tense-like comsions as they have been presented
thus far, it would soon become obvious that the system assitsefails in cases of embedded tense.
This failure however is not due to an inconsistency in theas#ios presented, but rather is due
to simply not having provided the semantics for the envirenta in which embedded tenses find
themselves. While some minor (compatible) tweaks to exgstiefinitions may be necessary, the
main task here is to define the semantics of those elememisirgble for creating environments

in which we embed finite clauses. In this chapter | define theasgics of these critical elements,

and then provide a discussion of the various phenomena vgeieim to arise when tenses interact.

6.1 Temporal Subordinate Clauses

This section addresses the treatment of temporal subdediteauses. These are clausal arguments

(or adjuncts) headed by temporal adverbials such as thaiolt):

(6.1) Some examples of temporal subordinate clauses

a. before John found the answer

b. when John went home
c. after John lost his job
d. since John moved to Texas.

We should also note that the future tense morphesitiedoes not appear in temporal subordinate
clauses. The following examples illustrate attempts to thgefuture tense morpheme in such

clauses, with a variety of verb classes. All of them are umgnatical:

(6.2) The future tense morpheme in temporal subordinate clagsasgrammatical.

a. *When John will find the answer, he will celebrate.
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b. *When John will go home, he will choose to drive.
c. *When John will love Mary, he should tell her.

d. *When John will run, he needs to be wearing special shoes.

The grammatical way to formulate these types of sentencesthisthe present tense morpheme
in the temporal subordinate clause. In temporal suboréiclauses, the present tense acts instead
as a non-past tense morpheme. Hence, tense in temporatiswdierclauses is a binary past/non-
past distinction. For the purposes of this dissertation)lipesit a new tense morpheme which is
syntactically restricted to temporal subordinate envinents, and whose surface form is identical

to PRES. | call this morpheme tiNPASTmorpheme and assign to it the following content:
[NPAST]®9 = {t:t>ig}.

| recognize that this is not the only way to generate the pastpast tense distinction that
English imposes on temporal subordinate clauses. It is gohtantion to argue for or against any
particular explanation for this special behavior of whabegrs to be the present tense morpheme
at this time. And it is worthy of note that other languagesémeral do not share this restriction,

and do allow future tense in such environments, like the Garaxample below:

(6.3) German, as well as other many other languages, allow futemee in temporal subordi-

nate clauses:

WennJohnauf seinTheaterstuckilhren werdenwerdendie Zuschauejubeln.
when john PART his play performwill,  will  theaudience cheer
“When John will perform his play, the audience will cheer.”
Intuitively, temporal subordinate clauses seem to demd&svals defined in terms of the interval
over which the event they describe occurs. For example tloviog two subordinate clauses seem
to both denote the interval over which John builds his hoUge only difference between them
is that the first temporally locates the house-building eugthe past, and the second temporally

locates the house-building event in the non-past:
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(6.4) Denotations of temporal subordinate clauses are anchoeoethé¢ intervals over which

their events occur.

a. When John built his house, he got only 5 hours of sleep aught.

b. When John builds his house, he will get only 5 hours of sy night.

However, this is not quite right, because we are assumingttiege is only one event which
matches the sentence description. Actually, there coulthgenumber of events of the same type.
Suppose John is a pianist who performed twice on the samede,in the morning and once in
the afternoon. Then, it does not seem definite that “when pehiormed” refers to any particular
interval. It seems that such a clause could refemyinterval over which John performed. We can

see this because the following two examples are both addead well-defined:

(6.5) a. Inthe morning, when John performed, the crowd wiadlycsilent.

b. Inthe afternoon, when John performed, the crowd was rude.

(6.5-a) seems true just in case theramy interval over which John performs and that interval is
in the morning and the crowd was totally silent thereduriigs-b) is similar, though picks out an
interval which must be in the afternoon.

Thus, we need a mechanism for extracting these intervais &rgentence. It is possible to do
this using the tools we already have available. ligedenote a function in our metalanguage which

| call theevent interval functionlg : 7((s,t)) x 2" — Z(.¥) is defined in the following way:

(6.6) Definition of the event interval functiog:l
(MrChHe(i[R—=r]ANMD1)(TSCr)-¢(i[R—9)
le(p,i)=<K1€e.7: v
P(A[R—=I)ANVMr Cl)-¢(i[R—r])
e maps sentence-index pairs into sets of intervals. Giventicpkar sentence-index pair, it
denotes the set of intervals where each member of that set iisterval over which the event

described in the sentence occurs, subject to the contextmskraints and parameters provided
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by the index. The function works by quantifying over everdtrietion intervals and including
particular ones in the event interval set. The first disjstates that, given an event restriction
interval r, the sentence is true when evaluated relative to it andiveltd all subsets of it, but
that this is not the case for any of proper super intervals. The second disjunct states that,
given an event restriction interva) the sentence is true relative tpbut false relative to every
subset ofr. States and activities might satisfy the first disjunct, bewer the second (because
states and activities have the subinterval property). Agadshments might satisfy the second
disjunct, but never the first (because accomplishmentstleckubinterval property or, you might
say, have an anti-subinterval property). Achievementpéapo always satisfy both disjuncts if
they satisfy either, due to them being instantaneous andattiwous nature of universal quantifiers
when applied to subsets of singleton intervals. All of thamjtfiers in the definition ofg exclude
@ from their domains of quantification.

With Ig in our tool belt, we are ready to define some of the basic teatipomplementizers.
In the definitions below, the subordinate clauses are tleadeadjuncts of sentences, and so the
complementizers take two sentential arguments, the fimgtike subordinate clause, and the sec-
ond being the main clause. In other wordsp iandy are sentences, then the following definitions

correspond to statements of the fogmCOMP ¢, where COMP is a temporal complementizer.

(6.7) The denotations of several temporal complementizers.

a. [while/wher®"® = A ¢ A sy (3l € 1e(,1))W([R— irNI))

b. [beford™ 9= A .Asy.(3 € le(d,i))P[R— irN{t:t < lo}])

c. [aftef]®™9=A¢sp AWy (3 € le(,D)WiR—irN{t:t > 11}])

d. [sincd®9=A¢s0AWsn-(3 € le(@, ) WR— irRN{t:t> 11 At <ig}])

The temporal complementizers above all assert the existefran interval in the event interval set
of the sentence, such that an appropriate event restrictierval can be constructed relative to it,
which when used as &modifier yields a true main clause. Let’s look at some exasphd see

how the truth conditions pan out. First, we consider somgkimaxamples, such as the ones we
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used to introduce this section:

(6.8) Simple examples of temporal subordinate clauses:

a. John worked for years before he found the answer.
b. John saw a car accident when he went home.
c. John started drinking after he lost his job.

d. John hasn’t worn a coat since he moved to Texas.

Let’s first consider the case where there is only one comlgagzent which matches the subor-
dinate description. So, in (6.8-a), John only found whateweswer the speaker is talking about
once in the past, in (6.8-b), John only went home once in tkg pad so on. Then, in the case of
(6.8-a),Ig(A j. [John found the answigr!9 i) denotes a set containing one interval, which itself is
a singleton set containing the moment at which John hasqusifthe answer. Therefore because
the event interval set contains just one interbafforeasserts that “John worked for years” is true
when the event restriction interval is constrained to thermots preceding that moment when
John finds the answer. (6.8-b-d) work in a similar fashion differ in what the temporal comple-
mentizer does with the only interval in the event intervadl $6.8-b) asserts that “John saw a car
accident” is true when the event restriction interval isstoained to the momentturing his trip
home. (6.8-c) constrains the event restriction intervahefmain clause to those moments which
follow that moment when John loses his job. Lastly, (6.8-d) comstthe event restriction interval
of the main clause to those moments which both follow histigexas, and which precede the
utterance time.

What happens when we consider the more complicated (and realistic) cases in which
multiple events might be described by the subordinate efad® investigate, | refer to the earlier
examples concerning John performing a piano concert twi@eday. John performs once in the

morning, and once in the afternoon. That evening, the spedtars one of the following:

(6.9) Examples involving temporal subordinate clauses whicthtrdgscribe multiple events:

a. When John performed, the room was silent.
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b. After John performed, the crowd went wild.
c. While John performed, his fingers got a cramp.

d. Before John performed, John peeked to see how big theraagdveas.

If John performed twice that day, then “when/while/befafer John performed” seems capa-
ble of referring to time spans defined relative to any perforae. Ignoring the possible effect of
pragmatic preferences, “when John performggtdseems true i is true at some time duringny
of John performances. The speaker might have a particuairomind, but strictly speaking it
does not matter (as far as non-cancelable entailments acewced). The room might have been
rowdy during John’s second performance, but if it was sitkining the first, then (6.9-a) is true.
The room might have hated the first performance, but if thewafter the second, then (6.9-b)
is true, and similar stories exist for (6.9-c-d).

The treatment of temporal complementizers as generatirgeexially quantified assertions
matches our intuitive judgements. The usage of temporattication is actually crucial if we
want to consider cases in which the subordinate clauseidesa particularelevantevent, be-

cause it provides a place for the pragmatic module to exfueince. See chapter 7 for details.

6.2 Intensional Arguments

Properly accounting for the temporal restrictions whiclhbgeplace on their arguments will re-
quire a slight modification of the idealized example of a véemotation presented originally in

section 3.6. For convenience, this example is repeateavbelo

(6.10) Basic (idealized) semantics of a verb
AYeAXe. (Al € #) x eatsy overl andl CiRg, ifiR# o

[eaf®'9 = :
undefined otherwise

This example was originally presented to demonstrate #rtsvinherently quantify over intervals

which they “occur over” and that it is stipulated that thesteivals are subsumed by the event
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restriction intervair. The treatment of the arguments however is largely glossed and it is

easy to see that the current treatment is inadequate. @nfsidexample, the following example:
(6.11) John said he will leave for New York tomorrow.

Under the current treatment, “he will leave for New York tamoov”, is evaluated relative to the
event restriction intervet : t < is}, which when modified by the embedded future tense generates
a null event restriction interval and thus is predicted alicitous. Of course the sentence is fine,
and therefore we need some special semantics for sentargiahents.

In this section, | focus on verbs which take sentential argis | utilize the verisaythrough-
out this section as my canonical example of an attitude wethé which select sentential argu-
ments). All verbs of this type are treated in the same mam&Ri Theory. These verbs include,
for example say think, insinuate etc. Also, as brief remark on terminology, | will often ubet
phrase “saying event” to refer to the event which is desdribye the verbsayin the following
examples. If | mean to refer to the time at which the wholeeseed is uttered, | will use eithég
or utterance timeo denote that.

While the temporal aspects of the semanticsay are the main topic of interest, it will be
necessary to remark briefly on what it means to say sometaimyhow | denote this property in
the metalanguage. As has been common practice so far, Ibbileaiate the semantics of a saying
event with English paraphrasing. Specificallysays¢,i) over|” denotes that an individua
stands in a saying relationship to a sentence intensicexipair (that is, a tuple containing a
sentence intension, and an index), and that the saying eeents over the intervdl. Say as
well as all other attitude verbs, asserts that a relatigneblds between an individual armbth
a sentence intension and an index. This is simply a way otatuhg that whatever it means to
say something, it is dependent at least on a sentence andl@x; iobviously the meaning has
something to do with the embedded sentence intension, amgisit also involve an index because

sentences are evaluated relative to external parameters.
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The complete (non-temporal) details of whatsayg¢,i) overl” means is outside the scope
of this dissertation. But one aspect of the contensafshould be made clear: for an individual
to stand in the say relation to a sentence intension-index(pai), what the individual says (at
whatever time), musentail ¢ (relative to index), but not necessarily vice versa. For example,

consider the following dialog:

(6.12) Dialog demonstrating the entailment relationship betwedrat is said and an indirect

guotation:

John: | bought a dog.

Mary (later): John said he bought an animal.

Mary’s statement in (6.12) is felicitous because buying @ éotails buying an animal. This may
seem like an obvious point being over-stressed, but | féglmportant, since particularly when it
comes to the verbay, there are a lot of preconceptions regarding indirect diarta andfaithful
reports. Faithful-to here can be regarded as a relatioriehiyhich unidirectional entailment at
least is a necessary condition, but which is weaker thawcébgiquivalence.

This entailment requirement between what was said is a geaddtic for measuring faith-
fulness of reports, but it also has limits. It is a necessanddion, but it is not sufficient. The
acceptability of reports which are entailed by the origsatech act seem to dwindle as the form
of the report becomes further removed from that of the oal@tatement. For example, consider

(6.13) and notice how the acceptability drops in the latanaxles:

(6.13) Acceptability of reports dwindle with increased discrepaibetween their content and
that of the original statement:

John: | bought a dog.

a. Mary (later): John said he bought a dog.
b. Mary (later): John said he bought an animal/pet.

c. Mary (later): ?John said he purchased a member of Carus figpniliaris.
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d. Mary (later): ??John said that he exchanged money inré&ua mammal capable
of barking.

e. Mary (later): *John said that 0 = 0.

For the most part, these limitations are pragmatic in naame therefore cancelable. For example,
if Mary made the claim in (6.13-d) to someone that rememidsesekact words that John used,
then she might argue with Mary about what John said. But,ragguthey are both rational, the
argument should end with Mary’s discourse participant edimgy though disagreeing with her
style. There do seem to be truth-conditional limitationshte entailment heuristic though. For
example, the report in (6.13-e) is simply false, even thoughat John said entails it (logical truths
are entailed by all statements). So, ignoring exampleq@kE3-e), which are clearly exceptional
but hard to formally define as such, the entailment heuristic general a good way to measure
faithfulness of reports.

Returning to our introductory example, “John said he widJe for New York tomorrow”,
we can see that the intuitive problem is that the event &t interval is propagating into the
subordinate clause, but it should not be allowed to. We clue sbis problem by making a slight
modification to the contents of intensional verbs. This rficdiion consists of us enforcing a
“reset” rule which evaluates intensional arguments nadett the original event restriction interval
Cr, rather than the result @k interacting with theR-modifiers of the matrix clause. Usirsgyas

an example, we can define the contensayas such:

(6.14) Items with intensional arguments carry R-reset semantics:

[say]®"9 = A§spy-Axe. (31 € .7) x sayg,i[R— cg]) overl andl C ir

Notice that theR element of the index which is used in the semanticsayfis resetto cg.
With this basic rule in place, we have solved the basic praldétemporal conflict between
intensional arguments and the matrix clause. Becausextmodifiers no longer influence

intensional arguments, the following sentences are ngdoimcorrectly predicted as anomalous:
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(6.15) Some examples which can now be dealt with due to our ‘resket’ ru

a. Johnwill say he bought a dog last year.
b. John said he will buy a dog next year.

c. John said he is buying a dog right now.

Some English speakers will not accept (6.15-c), but theeedmlect (which | speak), which
allows such “double-access” constructions. A full exptaraof why we get double-access read-
ings and why some speakers might not like them is providedatian 6.4, along with a discussion
of many other sequence-of-tense phenomena.

The basic rule we have applied thus far solves the immediatielgm at hand. However,
there are some other issues which apply particularly whemrtatrix clause is in the future tense.

Consider the following examples and notice the times at wiahn claims he buys a dog:

(6.16) Some examples with the matrix clause in future tense:

a. Nextweek, John will say he bought a dog yesterday.
b. Nextweek, John will say he bought a dog tomorrow.
c. Nextweek, John will say he will buy a dog the next day.

d. *Next week, John will say he will buy a dog tomorrow.

When the saying event takes place in the future, the tensphmores of the embedded clause
seem to be evaluated relative to the time of the saying evathier than the utterance time. The
key piece of evidence which demonstrates this is that (b)li§-acceptable, but (6.16-d) is not. In
(6.16-b),tomorrowrefers to a time between the utterance and the saying evehis @ompatible
with embedded past tense (the past of the future time). Ik6¢@), tomorrowis not compatible
with embedded future tense, which we would expect it to béweare evaluated relative to the
utterance time.

The intuition is that, when the saying event occurs in therkit we get gorward-shifted
reading. This forward-shifted reading is the effect ofiagtthe evaluation intervak to the event

interval of the verb. This is demonstrated by the fact thiadfahe tense morphemes are sensitive

66



toit:

(6.17) Forward-shifted readings affect the interpretation oftalhse morphemes:

a. Johnwill say that he is sick at the time.
b. Nextweek, John will say that he was sick tomorrow.

c. John will say that he will be sick the next day.

(6.17-c) is also compatible with the base reading, sincduhee relative to the forward-shifted
evaluation interval is subsumed by the current future, botlude the example nevertheless for
the sake of completeness.

To account for forward-shifted readings, we need to modigysemantics of the future tense
morpheme (and possibly make an analogous changetiddy as well). The new definition of

FUT is presented below:

(6.18) Definition of FUT which accounts for forward-shifted reagin
[FUT]®' = Adys ey AXe:

undefined, if{t : t > ig, } Nir= o

3l Cirn{t:t>ig }H(VrC@(I[SR—=1])(X) A=¢(i[SR—Tr])(X), otw.
The spirit of the above definition is that the future tense pheme asserts the existence of a
minimalinterval over which the event the verb describes occurs. semend conjunct enforces
this minimal quality by asserting that all proper subsetshefinterval make the sentence false.
The keychange made to the definition of FUT is that it does not justistdk, but alsois. Thus,
every temporal construction within the scope of FUT is ipteted relative to ars in the future.

The definition of FUT in (6.18) coupled with the reset rule weeady have for intensional

verbs results in correct readings for sentential argumeht®rbs in future tense constructions.

Consider the sentences that were presented just receptlgab

(6.19) Some examples of sentential arguments in future tenseraotishs:

a. John will say that he is sick at the time.
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b. Nextweek, John will say that he was sick tomorrow.

c. John will say that he will be sick the next day.

The new definition of FUT existentially quantifiers over nmval future intervals, and evaluates
its scope relative to an index in whigg andir are both set to that interval. In the case of the
simple future, the existential quantification in the verbtemt is superfluous, sintgis already as
narrow as possible by that point. If the verb is intensioitalarguments are evaluated relative to
a “reset” event restriction intervak. So, within the argumentg, is resetbut is has been shifted
to a future which must coincide with the interval over whitle tmatrix event occurs. Thus, the
tense morphemes within the intensional arguments will ivezed to that interval. Applying
this analysis to (6.19), in (6.19-a), the being-sick everthen forced to be simultaneous with the
saying event. In (6.19-b), the being-sick event is regddb intervals before the saying event.
And in (6.19-c), the being-sick event is restricted to tima#isr the saying event. As a visual aid, a
diagram illustrating the derivation of (6.19-c) is provide figure 6.1.

Modifying the definition of FUT in this way has other benefits \aell. For example, this
analysis also provides correct predictions regardingréuperfect constructions; In (6.20), the
embedded tense morphemes are evaluated relative to thetimi@ch Johrhassaid that he is

sick, which can bafter the saying event:

(6.20) Some examples of sentential arguments in future perfestreamtions:

a. Next Tuesday, John will have said that he is sick.
b. Next Tuesday, John will have said that he will be sick.

c. Next Tuesday, John will have said that he was sick.

In (6.20-a), John says something (possibly before nextdaygswhich entails that he is sick at

some time next Tuesday. This construction reads similarlygg¢ PRES-under-PAST double-access
readings, but shifted into the future (double-access ngmdare discussed further in section 6.4.2).
(6.20-b) has a subtle restriction which prevents the bsinlg-event from happening between the

saying event and the future time thtl picks out. Lastly, the interpretation of (6.20-c) is int&re
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Figure 6.1: Derivation of “John will say that he was sick tanowv.” Nodes are labeled in the format: NodeLabel :
S,RwhereS corresponds to the value gfrelative to which that constituent is evaluated, &hid its event restriction
interval. Nodes in whicls and/orR are modified have been boxed. In this figure it should be utmtedthatt’ > ts,

since FUT only quantifies over future intervals.
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ing because the being-sick event and the saying event naghdlly be simultaneous, even though
they are in the scope of different tenses. This is becaulicks out a future time, then PERF
extends the event restriction interval into the past nedativ that time. Any time within that inter-
val, the saying event can occige sickis in the scope of PAST, but that PAST morpheme is being
evaluated relative to the future time thaitl picked out, the same interval which was extended by
PERF in the matrix clause. Hence, the saying event and ting{sétk event may overlap.

Before moving on to relative clauses, there is one morecatitbbservation to make. The
present tense is always capable of referring eithes, tor cs. That is, the present tense is ambigu-
ous between referring to the present relative to the indelxthe present relative to the context.

This ambiguity is demonstrated in (6.21):

(6.21) ‘John will say that he is sick’ is ambiguous between the foitg two readings:

a. Reading 1: John will say that he is sick right now.

b. Reading 2: John will say that he is sick at the time.

One could offer a number of casual explanations of this fdadnestly do not know if any of them
would be more explanatory than simply “that’'s how Englishrkgd. At least there is a precedent
for holding the present tense to a slightly different setubés than the other English tenses. For
example, in (Ogihara, 1989), the present teabeays refers to the utterance time, while the
past and future constructions may have shifted readingseasawe observed—Ogihara analyzes
forward-shifted present-under-future constructionsasng a semantically null embedded tense,
resulting from his tense deletion rule. We will see more enk of this present tense ambiguity
in the following sections.

To summarize, we have made the following additions to ERIofén this section:

(6.22) Additions to ERI Theory made in this section:

1. Arguments of intensional verbs undergo a “reset” ruleicivinesults in them being
evaluated relative to the contextual event restrictioaridl cg.

2. Thefuture tense morpheme has the effeshifting isinto the future. We re-defined
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FUT to reflect this property.

3. The present tense is always ambiguous between the theeafairelative to which
it is evaluated, ands. In other words, the present tense undergoes shifted gffect
like all otherisrelative temporal constructions, but also always has #palility

of simply referring to the utterance time.

6.3 Relative Clauses

To properly account for the temporal semantics of relatisages, we will employ techniques from
the previous section as well as call upon a syntactic tramsfbon known as quantifier raising
(May, 1977). Quantifier raising (henceforth QR) is one of gnamys to account for observed
scope ambiguities which can occur between NP quantifienrse¥ample, the following sentence
is ambiguous between asserting that everyone bought tlvaibtack dog or that everyone bought

the same black dog (they got a group-ownership discount):

(6.23) Example of quantifier scope ambiguities:

Everyone bought a black dog.

QR is a syntactic transformation which optionally moves NRstituents from their in situ posi-
tions and adjoins them either to the IP node or the VP nodes ffansformation occurs after the
PF/LF branch in the transformation pipeline, on the LF swdeich is why the surface form does
not observe the NPs to be in a raised position, but that weprgethem as if they were. Hence,
the two ambiguous readings in (6.23) correspond to the twadb forms in figure 6.2, which
correspond to the two possible orderings in which the QRsfrtamations might have occurred.
With regard to relative clauses, we observe many of the sdmagmena that we do with
sentential arguments of intensional verbs. Relative elsase prone to forward-shifted readings,
and also seem immune to conflicts wiRkmodifiers in the matrix clause. The next few examples

illustrate some of these observations:
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a. Everyone bought their own dog:

IP
NP, IP
/\
everyone
NP, IP
A /\

ablack dog NP I

|

ty I VP

b. Everyone bought the same dog

A
a black dog /\

NP,
A
everyone NP/\
| /\
t I VP
\ PN
PAST V NP

| |
buy t»

Figure 6.2: Two logical forms are possible for the senterioeetyone bought a black dog”, due to the QR transfor-
mation rule.
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(6.24) Some properties of relative clauses:

a. Non-interaction with matrix R-modifiers:
(i) Yesterday, John bought a dog which will lose a leg tomarro
(i)  Tomorrow, John will buy a dog which lost a leg yesterday.
b. Forward-shifted readings:
(i) Next Tuesday, John will buy a dog which will lose a leg thexthday.
(i)  Next Tuesday, John will buy a dog which lost a leg the dajole.
c. Not forward-shifted readings:
(i)  Next Tuesday, John will buy a dog which will lose a leg tamoov.
(i)  Next Tuesday, John will buy a dog which lost a leg yesastd
d. Ambiguous present tense:
(i) Next Tuesday, John will buy a dog which is shedding at theet
(i)  Next Tuesday, John will buy a dog which is shedding rightv.

The examples in (6.24) demonstrate that relative clausestassional arguments (rather than
intensional) have many of the same temporal propertiestassional arguments. Unlike inten-
sional arguments, however, relative clauses seem tmbwatiblewith forward-shifted readings
under the future tense, but for relative clauses the shifioismandatory. Note that each sen-
tence in (6.24-b) has a corresponding not forward-shiftathterpart in (6.24-c). The observation
that extensional relative clauses oslymetimesave forward-shifted readings, while intensional
arguments always do (when in the scope of FUT), can be arthhzan effect of QR.

QR leaves am-type trace behind, where the NP was base-generated. Hedeasional verbs
which takee-type arguments require a QR transformation in order to gnggcombine with their
arguments (quantified NPs afée t) ,t)-type constituents). NPs which undergo QR are adjoined
either to the VP node or the IP node. That there are two larslteg for such NPs explains why
we can get both forward-shifted and not forward-shifteddiiegs of such NPs. When FUT is
involved, if the NP adjoins to the VP, then it is within the pecof FUT and therefore is evaluated

relative to a shifteds. If the NP adjoins to the IP, then it is outside the scope of K& all other
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R-modifiers, for that matter), and therefore is evaluateatned the non-shifteds. QR, like many
other types of syntactic movement, is subject to “islandistcaints as well (Ross, 1967). Hence,
in (6.25) with the most natural reading (in which the buyimggedes the losing, which precedes
the scaring), the shedding event may be simultaneous watls¢hring event or leg-losing event,
but not the buying event. Since PRES may always detyewever, it may be simultaneous with

the utterance time.

(6.25) Some temporal interpretations are unavailable due to restms on QR:

John will buy a dog which will lose a leg which will scare a cdtieh is shedding.

This is the case because the shedding-simultaneous-gating interpretation is the result “a cat
which is shedding” landing on thecareVP. The shedding-simultaneous-with-leg-losing interpre
tation is the result of the same NP landing ongharelP. The shedding-simultaneous-with-buying
interpretation, however, would require the same NP to landesvhere outside the leg-NP. This
sort of movement is forbidden by general syntactic moveroenstraints, which is why the reading
is not available.

Appealing to QR provides us with an analysis of why exteraigelative clausesnay be
forward-shifted, but without some kind of reset rule, welwiin into R-modifier conflicts. For
example, the non-interaction examples in (6.24) would kebeowell-defined. In this case, we
cannot rely on the verb to provide us with such a reset ruleaiige only the-type trace is serving
as the argument to the verb, which is immune to intensionafaipns. So, instead, we will

integrate a similar reset rule into the semantics of compleiners:

(6.26) Complementizers have a reset rule similar to intensionddse

[COMP]®"® = A p/g/e1))-cOME, i [R— CR])

The above definition represents the semantic content of refgp@ complementizer as @mp
function in the metalanguage. This function is meant as agbaase in the same style as we

definedsay. Whatever this content is, it is a function of a sententiglanenty and an index. We
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simply assert thathas itsR element reset before it gets fed irdtomp
Aside from dealing properly with extensional relative das, this treatment of complemen-
tizers has independent motivation. We need a reset ruleanymprevenfR-modifier conflicts in

sentential subjects:

(6.27) Complement clauses need a reset rule to avoid R-modifieicsnfi sentential subjects:

That John bought a dog will surprise Mary.

While it may not seem like sentential subjects are withingt@pe of the matrix verb (they surface
in the SpeclP position like all other subjects), there isogeto suppose that indeed they are. For
example, (6.27) is compatible with John buying a dog in thierk) but before Mary’s surprise. We
might analyze this by hypothesizing that subjects are gaserated in the SpecVP position and
move into SpeclP only as part of the PF derivation.

QR is also a common means of explaining de dicto/de re anti@gun cases involving inten-

sional verbs. For example, the following sentence is andigu

(6.28) Example of de re/de dicto ambiguity:

John seeks a unicorn.

a. Reading 1: There is a unicorn which John seeks. (de re)

b. Reading 2: John seeks a unicorn, but not any one in paatidale dicto)

When QR is adopted as an analysis of de dicto/de re ambigigityicto interpretations are said to
correspond to the argument NP being interpreted in situgdamnd interpretations correspond to the
NP undergoing QR movement. Hence, interpretations affidnfescope interaction can be checked
against the predictions generated by the QR analysis. FbrEbry, a QR analysis of de dicto/de
re ambiguity predicts that de dicto interpretatiamdy have forward-shifted readings when in the
scope of FUT (whereas de re interpretations may or may nairee&fd-shifted depending on their

landing site). Looking at some examples confirms that thisdeed the case:

(6.29) De dicto interpretations only have forward-shifted reagBrwhen in the scope of FUT:
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a. Nextweek, John will buy a dog which died tomorrow.
b. Nextweek, John will seek a dog which died tomorrow. (décdde re)
c. Nextweek, John will buy a dog which will die tomorrow.

d. Nextweek, John will seek a dog which will die tomorrow. €*dicto/de re)

The design of the sentences in (6.29) force either a forwhifled or not forward-shifted reading,
but never both. Becaugemorrowrefers to a time between the matrix and subordinate event,
only one of the two possibilities is ever felicitous. (6.2%) contain extensional verbs much like
we have see above in this section, provided for comparis®29{b,d) contain intensional verbs
and are therefore eligible to have de dicto readings. The GR/sis of de dicto/de re ambiguity
predicts that de dicto interpretatioabvaysforward shift because theyustbe in the scope of
FUT. (6.29) verifies this prediction. (6.29-b) forces a fard shifted reading, and both a de dicto
and re interpretation are available. (6.29-d) forces a ontdrd-shifted reading, which also has

the effect of forcing only a de re reading.

6.4 Discussion

This discussion of tense in embedded clauses is mainly aiuason of various phenomena tra-
ditionally labeled asequence-of-tengbenceforth SOT) phenomena, and an explanation of how
ERI Theory can account for our intuitions regarding thenhwiitt the need for any syntactic SOT
rules. Among the various attempts to account for SOT phenaitbose which employ syntactic
rules have been more successful than those which do not. [Sminh by introducing the basic
idea common to all syntactic SOT approaches. | then contiyuatroducing some of the more
well-known alternatives. The seemingly unsolvable protdevith the alternatives are the main
motivation for the current consensus that syntactic SOé&srake necessary. After this introduc-
tion, I discuss each SOT phenomenon in turn, and explain heiwTBeory provides us with the
apparatus we need to account for both our intuitions comgntem and the truth conditions

associated with them.
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The origin of SOT rules can be traced back to traditional ysed of indirect quotations. In
some older analyses, indirect quotations are hypothetizieel related in some way to their direct
counterparts. The surface form of a construction contgi@in indirect quotation, then, is the
result of starting with a direct quotation, and applyingaer systematic changes. In slightly more
modern syntactic terminology, we might say that a directgtion exists in the deep structure of a
sentence and then, after some transformations have bekedapipe surface form with its indirect

counterpart is generated. For example, (6.30-a) is thacaiform of something like (6.30-b):

(6.30) Original analyses of indirect quotations posit actual catains in the deep structure:

a. Surface Form: John said he was sick.
b. Possible Deep Forms:

(i) John said | am sick.

(i)  John said I was sick.

(iif) *John said I will be sick.

Such analyses contain syntactic SOT rules which replace sense morphemes with other tense
morphemes at some point between the deep form and surfane €@ne such rule in the case of
(6.30) is that PRES becomes PAST if it occurs under PAST. itésaccounts for the derivation
from (6.30-b-i) to (6.30-a). Then another rule (or possiblgk thereof) would result in PAST in
the deep structure being unmodified if it surfaces undertam®AST, which would account for the
derivation from (6.30-b-ii) to (6.30-a). (6.30-b-iii) ifén determined to not be a valid underlying
form due to the lack of a rule that can transfomitl into was

Analyses which posit quotations in the deep structure decale very well. They may or may
not be a reasonable way to deal with indirect quotationddseke say, but other intensional verbs
do not require there ever to have been a quotation in the daggge. For examplehink works
in almost the same way aay, insofar as tense phenomena are concerned, but does it sra@e s
to assume that the agent thought something of the same typguastation? Maybe. What about

insinuate which also generates the same tense phenomesayasidthink, but almost certainly
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does not take a quotation as an argument, since it explagtbgeribes things which weret said,
but implied.

So, positing “real” quotations in the underlying sententcacture is probably not the way to
go, but the intuitions that tenses are being interpretedapswinlike how they surface survives.
A more modern and well-received treatment of SOT phenomande found in (Ogihara, 1989),
which is similar in spirit to a number of others, e.g. (Ladusa977; Abusch, 1988). Ogihara
hypothesizes a syntactic tense-deletion rule which taleee @fter the PF/LF split on the LF side.
Basically, the rule optionally deletes tense morphemeshvBhare the same tense features as
the tense morpheme immediately dominating them. When seargedeleted, they leave behind a
“null” tense, which does not manipulate any time variabdel therefore has the effect of allowing
the immediately dominant tense morpheme to also pick outitiie in subordinate clauses. So,
in (6.30-a), if the tense deletion rule does not apply, therave left with ashiftedreading which
is compatible with John originally saying “I was sick” in tipast. If the tense deletion rule does
trigger (since the subordinateasshares the same features as the matas), then we are left with
a simultaneouseading which is compatible with John originally saying thaick” in the past.
See figure 6.3 for an illustration of Ogihara’s tense detetide.

There are a variety of syntactic approaches to SOT phengrhanthey are all similar to Ogi-
hara’s in that they rely on syntactic transformation rulesree form or another. Analyses of this
kind are not very satisfying because the syntactic transhtions they posit have no independent
motivation. Thus, some have pursued alternatives whiclotipasit such rules. We might call this
other class of theories the purely semantic theories orgpsrthe non-SOT theories. An example
of such a theory is (Eng, 1987).

Enc (1987), following (Partee, 1973) in supposing thaséemorphemes are referential rather
than quantificational, constructed a partial theory to ergxplain phenomena like the simultane-
ous/shifted PAST-under-PAST ambiguity. In her theory,ahebiguity can be attributed to the fact
that the subordinate past tense might either be corefatewith the matrix past tense, or it might

not. Such behavior is analogous to how pronouns might eitbeoreferential or deictic in nature,
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a. Derivation compatible with John saying, “I am sick” in tbest:

John PAST say he PAST be sick

PF LF

| |
John said he was sick. TENSE DELETION

|
John PAST say he be sick.

b. Derivation compatible with John saying, “l was sick” irethast:

John PAST say he PAST be sick

PF LF

| |
John said he was sick. NO TENSE DELETION

|
John PAST say he PAST be sick.

Figure 6.3: lllustration of Ogihara’s (1989) tense deletiale. Tense morphemes which share features with their
immediately-dominant tense morphemes are optionallyteiélet LF. The trees above illustrate the derivations of the
two possible LF structures of the sentence, “John said thatds sick.”
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and each possibility seems to generate an independentgeadi
It can be shown, however, that (Eng, 1987) simply is notexifrand other purely semantic
SOT theories will share similar trouble. An example of a kwich is particularly troublesome

for these theories is provided below:

(6.31) An example which is troublesome for purely semantic expiangs of SOT phenomena:

(cf. (Ogihara, 1989))

John said that he would buy a fish (tomorrow) whiehasstill alive.

In (6.31), the emphasized tense morpheme is inflected fdr pesas indicated by the felicity
of insertingtomorrow the sentence is compatible with the fish-being-alive eeentiring in the
speaker’s future. This kind of sentence is problematic beeahe fish-being-alive event occurs at
least as late as any other event in the sentence, and thevedsicannot be treated as asserting
any kind of relative past time. A semantic explanation whidlerpretswasas having a temporal
interpretation would have to end up asserting that the pasethere denotes simultaneity with the
the future auxiliarywoll/would But justifying such a claim is difficult, since the two tess#o
not share the same semantic features; it would be analogalsiing that in a certain sentence,
he and sheare coreferential. Would of course exhibits past tense inflection and therefore they
share syntactic features, but resorting to syntactic enments licensing different interpretations
of tense morphemes is exactly what purely semantic (non}#@bries want to avoid.

And so, syntactic SOT theories are currently the most popsitamply because they work, and
other kinds of approaches fall short. ERI Theory, howevas posited no such syntactic SOT
rules so far, and | claim that it does not need to. The senmptesented thus far are adequate to
explain the various SOT phenomena. In the subsections Helfiiscuss each SOT phenomenon

one-at-a-time.
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6.4.1 The PAST-under-PAST Simultaneous/Shifted Ambiguyt

When a past tense morpheme is interpreted within the scop@ather past tense morpheme,
such as in the case of intensional verbs taking argumeneiad for past, an ambiguity seems
to arise. The two available readings are usually referreastthesimultaneouseading and the

shiftedreading. An example which illustrates this ambiguity isypded below:

(6.32) ‘John said he was sick’ is traditionally said to be ambigutasween the following two
readings:
a. Reading 1: (Compatible with) John said, “I am sick.”

b. Reading 2: (Compatible with) John said, “I was sick.”

(6.32-a) represents the simultaneous reading of PASTrPAIST, and (6.32-b) represents the
shifted reading of PAST-under-PAST. The intuition is thahce (6.32) is compatible with John
having said two possible things, we should interpret theasidbd past tense as having two possi-
ble interpretations. One interpretation, then, resulthéshifted reading and the other results in
the simultaneous reading.

This is the traditional analysis of PAST-under-PAST cam&ions, which is often taken without
criticism by SOT theories, but it simply is not correct; itfés to restrictive. A simultaneous and
a shifted reading aractually only two possible readings among many. And the plethoraloérot
possibilities are often simply ignored. For example, (§.82compatible withmanythings that

John might have said, not just two. Consider (6.33):

(6.33) ‘John said he was sick’ is compatible with John having said:

a. “lamsick.”
b. “l was sick.
c. “l have been sick.”

d. “l had been sick.”

e. “I'm not feeling good.”
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f. "I have not been feeling well.”
g. “l have the flu.”
h. (etc.)

John said he was sidk a faithful report of John saying any of (6.33-a-g) at sorastpime. John
might have used a number of tense constructions includif§RRAST, PRES PERF, and PAST
PERF, and he might have used any number of possible ways ofssipg his illness, including
sick not feeling goodandnot feeling well His statement does not even need to be of the same form
asAGENT TENSE COPULA ADJECTIVBHe might have said “I have the flu” or even something
more metaphorical such as “The flu has moved into my lungs.T Wes/e stressed in section 6.2,
faithful reports neeahot be logically equivalent. As | mention in the beginning ofstlwhapter,
faithful reports require an entailment relationship frommawis being reported to the report, but not
vice versaJohn is/was/has been/had been silthn is not feeling good/wekndJohn has the flu
all entailthatJohn was sickas spoken by the speaker at the utterance time.

Focusing on the temporal aspects of the relevant phrases,d@ht have used any combi-
nation of present or past tense with or without the perfead, @l such constructions temporally
entail constructions the speaker might use which are inithpls past, as long as the saying event
is in the past. This is so because the use of any of these ylartiense constructions guarantees
an event restriction interval which is a subset of the evestriction interval the speaker gener-
ates with the past tense alone. Ttamporal entailmenibetween a given event restriction interval
and its supersets is the same phenomenon responsible fentdibnent relationship between the

examples in (6.34), and all examples appearing below them:

(6.34) Each example sentence temporally entails all sentencesiagdelow it:

a. John bought a dog this morning.
b. John bought a dog today.
c. John bought a dog this week.

d. John bought a dog this month.
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e. John bought a dog this year.

Assuming no other (non-temporal) factors prevent such &ailerent, constructions which gener-
ate a given event restriction intenRlentail all constructions which generate an event resbricti
intervalR if RCR.

We can take this idea even a step further. Suppose on Tueknlay,says (6.35). We might

then (accurately) say on Friday any of the subexamples.

(6.35) The following are all valid reports of John saying ‘I will wotomorrow evening’ on

Tuesday:

a. (On Friday): John said he worked Wednesday evening.
b. (On Friday): John said he worked this week.
c. (On Friday): John said he worked.

Remember thasayis an intensional verb and therefore applies temporal ttesamantics to its

arguments. The definition of the contentsalyis repeated here for convenience:

(6.36) Definition of the semantic content of ‘say’:

[say]*"9 = A spy.Ax%e. (31 € .7) x say$,i[R— cg]) overl andl Cig

Therefore, the PAST morpheme in the matrix clause has noeimflel over the content of the
embedded clause, and théfednesdageed not be in the past relative to the saying event, but only
in the past relative to the utterance time.

Examples like (6.35) show that we can construct exampleshiciwthe reported event was
expressed in the future tense, and report it in the past.t@&weve can go a step further. The spirit
of ERI Theory is that, insofar as temporal constructionscamgcerned, it does not matter which
constructions were originally used in cases of indirecorep If the report the speaker constructs
is entailed by the claim being reported, then it can (propai¢ considered an accurate report—
remember, the entailment relationship is necessary busufitient. 1t might be pragmatically

anomalous for a number of reasons, but accurate neverheles
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At first glance, sentences like (6.35-a-c) might seem badnyMuaight prefer constructions
with would instead, such as “John said he would work Wednesday evénlingere is a reason
for this preference, which is discussed in chapter 7, anahvis pragmatic in nature. For now,
suffice it to say that, when presented with examples likeehng6.35), people tend to imagine
scenarios in which the time of John’s saying event is pragalat relevant, and thusvould is
preferred because there is a pragmatically relevant pastitican refer to. But suppose a scenario
in which neither the time of John’s saying event, nor everexistence, is particularly relevant.
Suppose itis Friday, and Mary and Jane are two managers &Hraatically trying to reconstruct
their weekly employee work log, after carelessly losingTheir boss will fire them if they do
not deliver an accurate work log, and so they are asking el about when various employees
worked that week. John happens to have told Jane (on Tuestasl) work tomorrow evening.”

The following discourse then seems at least a little bit nmarteiral:

(6.37) Mary: OK, that takes care of Bill. Do you know when Jatorked this week?
Jane: Oh! John said he worked Wednesday evening!

Mary: OK great. Now what about Lucy?

And it is also not necessary for Mary to prime Jane with a sengalst tense question. She could
have simply said, “What about John?”, and we still get therddseffect. The reason why this is
so, and why our need to useuldinstead of PAST has diminished, is that neither the time of no
the existence of the John-saying event is what is at issudy Wmen he worked is at issue. In
most cases where we report what someone said, that partsaylag event is in the center of the
pragmatic stage, and so we prefer to use constructions wdtetadvantage of as much pragmatic
information as possible, and which match the form of what s&id as much as possible—it is
strange to report “I bought a dog” as “He bought a member ofiChpus familiaris”. In this
example, however, Mary only says “John said” to mark herestant as hearsay, rather than as
her own assertion. In fact, in an example like this, “Johd & would work Wednesday evening”

has its own pragmatic problems. If Jane replied in this mariviary might not be satisfied, and
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follow up with, “Well did he or didn’t he?!” “John said he woekl Wednesday evening” sounds
more like an assertion, and “John said he would work Wedneedaning” sounds more like an

old prediction. The situation does not call for predictidmsugh, the situation calls for facts; their
jobs are on the line!

And so | come to the conclusion that the traditional simwdtaus/shifted ambiguity of PAST-
under-PAST constructions is nothing more than two of theaentikely possibilities given a context
in which the speaker has the usual motive to simply relay wbateone else said (or thought,
or insinuated or whatever). In contexts where the speakeptier motives, however, what was
actually said might be any number of things, including constructiwhgch differ in their choice
of tense morpheme. Thus, the simple event restrictionvatéreset” rule that we implement
for arguments of intensional verbs does not pose a probleemvittftcomes to generating accurate
reports. And simultaneous/shifted ambiguities do not iregtihe reporter to use any particular
temporal constructions when crafting her report.

One possible objection to this argument, which is based ompdeal entailment, is that the
notion of temporal entailment—that a construction whicheyates an event restriction interl
temporally entails all constructions which generate amesastriction intervaR’ if RC R—does
not hold in negative constructions. In positive examples,adike constructions could be said to
exist in anupward-entailingenvironment and thus replacing them with constructionstvdenote
supersets is a truth-preserving operation. But in negakigenples, tense-like constructions existin
adownward-entailingenvironment, and thus the same sort of substitution shautlde&adequate.

Consider (6.38):

(6.38) ‘John said he was not sick’ is an accurate report of the folluy(as well as others):

a. (At some pasttime) John: “I am not sick.”

b. (At some past time) John: “l was not sick.”

Neither (6.38-a) nor (6.38-b) temporally entail that Jolaswot sick from the point of view of the

speaker (at the utterance time). John might have becomeafterklohn’s statement but before the
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utterance. So why is it acceptable for the speaker to makeaueport?

These sorts of negative examples present problems nobjusRI Theory, but for most other
tense theories as well. As is demonstrated by Partee’s J18¥8 oft-cited example below, we
cannot get the right reading of these kinds of examples witlome kind of mechanic which

limits the times which can be picked out by tense morphemes.

(6.39) Tense morphemes cannot simply mean existential quarnbficater all compatible

times:

| didn’t turn off the stove.

(6.39-a) neither means the speakewerturned off stove before, nor does it merely mean that
there is some time in the past at which the speaker does mobtiithe stove (the only way for this
to not be trivially true is if the speaker was constantly eyeghin stove-turning-off events at all
past times). Similarly, “John said he wasn’t sick” does neamthat John said he has never been
sick in the past (from any point of view). That would almosita@ly be false. And it does not
mean that John merely said that one can find a past time (dgameither point of view) at which

he is not sick. That would almost certainly be true. Even iflvael a mechanism whiogxactly
picked out the same event restriction interval which wasegaed by the original statement, the
entailment relationship still would not hold. But the reastbdoes not hold is not because we are
mis-calculating intervals denoted by critical constrans. The reason it does not hold is because
we aremis-interpretingeritical constructions.

There must be something else which limits the times thatetemsrphemes pick out. Partee
suggested that we treat tense morphemes as referentiak Wieespecific tense morphology de-
notes something more like a constraint on the temporalerts. This would be analogous to
treating tense morphemes like pronouns, but instead afrirefeto individuals they refer to times.

In this case whether the tense morpheme is PAST, PRES, onixlilg be analogous to the gender
inflection a pronoun might take. | instead suggest that wewigfacases like this via pragmatically

restricted quantification. | provide the details of thiseggeh in chapter 7. Given a proper account
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which correctly limits the quantificational force of tenides constructions, replacing event restric-
tion intervals with their supersets in negative constargibecomes a truth-preserving operation,
since their quantificational force is going to be limiteceafthe fact anyway.

So, these sorts of examples are certainly problematic. Mexyvas the problem is pragmatic in
nature, | address it in chapter 7. And it should be clear thahiy case, examples like these are not
arguments in favor of an SOT theory, since the syntacticstmamations which are unique to SOT

theories are not in and of themselves a solution to this probl

6.4.2 The PRES-under-PAST Double-access Readings

Present tense morphemes surfacing under past tense m@plhemeratdouble-accessadings.
In such double-access readings, it seems as if the subtedilaase is being evaluated simultane-
ously at the speaker’s present time and at the time of thegayent. For example, consider the

sentences in (6.40):

(6.40) Examples of sentences which generate double-access gsadin

a. John said that Mary is sick.

b. John said that Mary is pregnant.

It seems that (6.40-a) is true just in case John said songettiich entails that Mary is sick both
at the time of the past saying event and at the utterance t®mailarly, (6.40-b) seems to be
true just in case Mary is pregnant both at the time of the paghg event and at the utterance
time. However, similar to the case with the PAST-under-PA8ultaneous/shifted ambiguity,
this double-access interpretation does not representutfe conditions of such a construction,
rather it is merely a very likely pragmatic story which acotsufor the truth conditions.

The truth conditions of (6.40-a) are that John said somgtiwimich entails that Mary is sick at
the utterance time. Similarly, the truth conditions of (Bl4) are that John said something which
entails that Mary is pregnant at the utterance time. Thi$yaisaprovides some clues concerning

both why some speakers do not consider the sentences ir) (6.86 acceptable, and why those
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who do, interpret such sentences as having a double-acgakiy.q

It is likely that those speakers who do not like construditike those in (6.40) reject them be-
cause the typical double-access readings they generatetatases of actual entailment. Double-
access interpretations are interpretations in which @estent being reported was constructed in
the present tense, and due to the nature of the event desanibiee statement, it is reasonable to
assume that whatever was the case, still is. However, thiswgstion is the result of reasoning and

world knowledge, and therefore is an implicature, not amiément. Consider (6.41):

(6.41) Example dialog demonstrating how double-access readirggaat entailments:

Carl: John said Mary is sick.

Steve: Really? When did he say that?

Carl: Yesterday.

Steve: Have you talked to him since?

Carl: No.

Steve: So, we are just assuming then that Mary is still sick.

Carl: Well, yes.

Even if, in (6.41), Carl had talked to John only a few minutge,at is still possible that Mary
got better between then and now and thus her present stab&sngf sick is still just a probable
conclusion. Thus, double-access interpretations re@uiitde bit of lenience with regard to the
entailment requirement between what was said and whatastexpas having been said. Since one
of the key factors which decides how probable it is that a gia$é still holds is the amount of time
which has elapsed between the saying event and utteraneet@would suspect the acceptability
of double-access interpretations to vary with that parameind indeed this is exactly what we

observe. Consider (6.42):

(6.42) Acceptability of PRES-under-PAST constructions varig¢h thie time elapsed since the
saying event:

a. Justa moment ago, John said that Mary is sick.
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b. A few hours ago, John said that Mary is sick.

c. ?Yesterday, John said that Mary is sick.

d. ?A couple days ago, John said that Mary is sick.
e. ??A couple weeks ago, John said that Mary is sick.
f. *Earlier this year, John said that Mary is sick.

g. **A couple years ago, John said that Mary is sick.

So, PRES-under-PAST constructions generatamgoiicaturethat a state was said to hold (at
the time), and due to the nature of the state and the amoumethat elapsed since, it probably
still does hold. Some states of course better lend thems&v@ouble-access interpretations than
others. For example, “John said that his dog is dead” shaaifdidy acceptable, due to the prag-
matic unlikeliness of dogs resurrecting. Even so, througgtiaptic argumentation, PRES-under-
PAST constructions with double access readings can génbeashown to be false. But, some use
these constructions anyway, and rely on the implicatureg glenerate to carry the communicative
burden.

As with PAST-under-PAST constructions there is actuallyidewange of interpretations that
PRESENT-under-PAST constructions lend themselves toa.instance, there are other things
that John might have said whiclo actually entail that a state holds at the utterance time.|l&Vhi
the traditional analysis of PRES-under-PAST construstienthat the agent said something in
the present tense and the speaker is reporting it also inrdsemmt tense, John might have said
something in the future tense, constructed in such a mamnas $0 guarantee entailment with

what the speaker says at the utterance time. For exampleideor(6.43):

(6.43) PRES-under-PAST constructions can report future statesvarwell as present ones:

John (to Carl, at 5pm): | will be at the bar from 8pm to 9pm tdriig
Carl (at 8:30pm): John said that he is at the bar.

In (6.43), the PRES-under-PAST constructisractually an entailment because John indeed did

make a direct statement regarding his location at the utterdame. Again, some might prefer
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to usewould here. But, as with the unorthodox PAST-under-PAST examplescan construct
situations in which our urge to useouldis lessened. The key is to consider cases in which neither
John’s statement, nor the time of it, are particularly ratdv Rather, what is relevantughat John
said. For this task, we can once again consider our two masaljiary and Jane, frantically
reconstructing their weekly employee work log. They ar@nstructing the log on Friday, and on
Tuesday (or last week or whenever), John said to Mary, “Iwidtk on Friday evening.” Mary and
Jane are in the regional office though, away from the actugd place and so they cannot directly

observe who is working at the moment. In this case, the fofigwliscourse seems reasonable:

(6.44)  Mary: Is that the whole log?
Jane: No, we're still missing today’s shift.

Mary: Oh, | remember. John said he’s working right now.

(6.44) is reasonable because the fact that John is workingas the discourse participants are in-
terested in. Mary only formulates her statement with inctickscourse to communicate its hearsay
nature. In general, we like to report past statements usihgravas or would because these
choices more closely match the form of the original consionqjust like “John said he bought a
dog” is preferred over “John said he bought a member of Caipigd familiaris”), and generally
when we make such reports the goal is to allow the listeneetreate the event of the original
statement being made. In other words, when we make reportgeveore interested what was
said than what was communicated. By constructing situatiorwhich what was said is of little
interest, such as our employee work log examples, we cae &gast the truth conditions of reports

from their pragmatic conventions.

6.4.3 Non-temporal PAST Constructions

The main topic of this discussion is those cases in whichehgoral features of PAST are not
interpreted. | abbreviate non-temporal padiid®throughout this section. An example is provided

below (cf. (Abusch, 1997)):
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(6.45) A Non-temporal past (NTP) construction:

John decided a week ago that in ten days at breakfast he wayltb $iis mother

that they were having their last meal together.

Examples like (6.45) are usually the nail in the coffin forderntheories which do not employ
syntactic SOT rules. The problem is that the most deeply eoidxbverb\yere havingis inflected
for past tense, but the event the verb picks out takes pldee thie speech time and also after
any other time mentioned in the sentence. So, the generalusion is that if you interpret the
temporal features of the past morpheme in cases like this,theory is doomed.

To properly account for sentences like this, we need to fedek to chapter 5. Recall that
in that chapter, | provide evidence which illustrates tinat past tense morpheme is ambiguous

between two readings. These two readings are repeated fmloanvenience:

(6.46) PAST is ambiguous between two readings:

a. [[PASTT]]C’i’g = {t:t <ig} (and open question of world-worlds correspondence)

b. [[PAST,\,.]]CJ’g = {t:t >ig } (and closed question of world/words correspondence)

PASTt, the “temporal” reading, denotes the set of past times aaidiie question of world/words
correspondence is open. That s, the clause the morphemesigresentedvith intent to compare
to the actual world. PASY, the “modal” reading, denotes the set of non-past times tlaaickhe
guestion of world/words correspondence is closed. Thtésnorpheme’s clausem®t presented
with any intent to compare to the actual world. PASTE only licensed in those environments
which present their scopes as having a closed question ¢diwards correspondence. One such
linguistic item iswouldy, which denotes non-past times and presents its scope aoghhtipal
state of affairs—others includeishand conditional antecedents. The following sentencedgeov

examples of PASy, being licensed by some different constructions:

(6.47) ‘Wouldy’ and ‘wish’ license the non-temporal reading of PAST:

a. Johnwould be the guy who was always late.
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b. John wishes that Mary was here.

c. If John was here, he would be the life of the party.

In (6.47), the non-temporal readings of PAST are prefeifeaht forced. That s, (6.47-a) does not
interpret the being-late event as occuring in any relatas prather the contribution of PAST here
is that the being-late event is part of a hypothetical sitwatSimilar hypothetical interpretations
are presented in (6.47-b,c).

Hence, given the analysis in chapter 5, we can account fandheéemporal reading of PAST
in (6.45) by observing that it occurs within the scope of vagulwhich licenses such a reading.
Hence, there should be a normal temporal interpretatioraaspgkcialized, non-temporal interpre-
tation. Indeed, we do observe that (6.46) is ambiguous. &reading, John is informing his
mother that theyverehaving their last meal together at some previous time. Tdasling corre-
sponds to the use of PA$TIn the other reading, John is informing his mother that tehaving
their last meal togetheat the time This reading corresponds to the use of PSS Note that the
second reading is essentially truth conditionally eq@mato (6.48-b). (6.48) demonstrates that
PASTy can sometimes be replaced with PRES to yield similar (tealptuuth conditions, but a

different mode of presentation:

(6.48) PASTy and PRES are sometimes truth-conditionally interchantgeab

a. John decided a week ago that in ten days at breakfast hel wawlto his mother
that theywerehaving their last meal together.
b. John decided a week ago that in ten days at breakfast hel\saylto his mother

that theyare having their last meal together.
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Chapter 7 Pragmatic Discussions

Chapters 3—6 present a truth-conditional, semantic thebtgnse and tense-like constructions.
This could be considered a theoryaiiat is saidnsofar as tense-like structures are concerned. Itis
not difficult though, to see that this is not equivalent toeotty ofwhat is meanby the use of tense-
like constructions. This difference between what is saidl \&@hat is meant (or communicated) is
of course one of the common ways of introducing the diffeednetween the descriptive realms of
semantics and pragmatics. While | do not intend to go in{deyb actual pragmatic theory, | feel

it is worthwhile to discuss how such a pragmatic theory migtagrface with ERI Theory. This

chapter provides some discussion on this topic.

7.1 Pragmatically Restricted Quantification

One of the phenomena firmly planted in pragmatics territeqglacing appropriate restrictions on
guantifiers. It is clear that such pragmatic restrictionsuowery often. Consider the following

examples:

(7.1) The pragmatic module restricts domains of quantification:

a. A:Didyou go to the party last night? B: Yes, everyone did.
b. A:Did you find who you were looking for? B: No, | didn’t seeyame.
c. A:Have you always been this picky of an eater? B: Yes, adway

d. A:Didyou eatlunch? B: No.

All of the examples above are easy-to-see, clear-cut exasrgdl pragmatically restricted quan-
tification. (7.1-a) does not entail thaveryonewent to the party, but rather than everyone who is
relevant did. (7.1-b) does not entail that B saw nobody atoall rather nobody she was looking
for. (7.1-c) cannot possibly range over all times, becausi&dBiot even exist at some past times

and thus the question would be trivially false (those who dbaxist cannot possibly be picky).
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(7.1-d) is not inquiring about whether B hagereaten lunch, but rather whether she has probably
that day. | infer that, since this kind of quantification retton occurs in so many other places,
it is reasonable to assume that items defined under ERI Tlagergo exception. | begin here by
providing a formal notation for the restrictions we obseraed then continue by showing how
some necessary assumptions illuminate some truths.

Let Q: N — #Z(7) be the function which represents the influence of pragmatantifier
restriction over times. Given a quantifier in the logicalnfigrwhich we are assuming is uniquely
indexed by a natural numbé&p,maps it to a set of intervals. This set of intervals can beicensd
the relevant set of intervals, over which that particulaarmfifier quantifies. Give, we then make

the following modifications to some semantic definitions:

(7.2) Pragmatically restricted versions of some semantic défimst
a. [PERR]*'9=2A¢ ) A
(B eQ(n) I CirRAI[R—1-])(X)
b, [wouldrn]®"9 = A @s jer))-Ae.
AN eQn) I CirAP(I[R— {t:t> 1t At <ig}])(X)
c. [VERB.®9=AxAy.---.(3 € Q(n)) | CirA VERB/(X,Y,--) occurs ovet
d. [FUTA]*9=A$(5 er)-AXe
@leQn)(vrcl) I Cipn{t:t>ig }AP(I[SR—=1]))A-¢(I[SR—T])

The only modification made in the definitions above is a regi@ent of # with Q(n), and an
associated index on the definiendum. Hence, cases of uatedtinterval quantification are now
restricted by the pragmatic module. Also, though | negleetxplicitly write it above in the interest
of avoiding excessive verbosity, we stipulate that eaclhe$¢ above definitions is undefined just
in case it is evaluated relative = @.

| also assume thag andcg are pragmatically determined given myriad variables ssdiopic
of discourse, context, and world knowledge. tgby default contain the moment of utterance, and

let cr denote the entireonceivabldimeline. cr is thus a global limit on temporal quantification
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for the entire utterance. In a theoretically “empty” pragimanvironment, the above definitions
reduce to their original forms.

| use the languag® selects a domain D for a quantifiertd denoteQ mappingN to D, where
D is generally the set of subintervals of a particular interzdenote the set of subintervals of an
intervall as Z (1) = Z(1)N.#. Q selects a time for each quantifier based off of the following

general algorithm:

(7.3) Q’s strategy for domain selection

1. If there is a compatiblealientdomain in the discourse or context, and selecting it
would be informative and not misleading, select it. Othepwi.

2. If selecting? ~(cr) would be informative and not misleading, select it. Otheewi

3. Select a domain which reasonable

In (7.3-1) above, salient domains are domains which arenpatigally relevant due either to
explicit mention in the discourse or due to implicit refecery the context, and which are on-topic
(though it may be unnecessary to stipulate that they arepic-since the discourse itself is part of
the context). A salient domain is compatible (with the qifaar) iff mapping that quantifier to it
yields a defined semantic content (i.eigfis not reduced t@ as a result). In (7.3-3), reasonable
domains are domains which are selected out of necessitgubecselecting” (cr) would yield
an uninformative or misleading result. Whether a domaire&sonable is dependent upon world
knowledge and rational inference.

Lastly, before looking at how the concepts in this sectioplgfn actual examples, | make the

following statement relating temporal quantification aine tooperativity principle (Grice, 1989).

(7.4) Applying the cooperativity principle to Q:
1. Application to Maxim of Quantity: Ceteris paribus, utdeces which temporally

quantify over contextually salient domains are more infatiire than those which do

not.
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2. Application to Maxim of Manner: Ceteris paribus, uttezas with more temporal
quantifiers are less perspicuous than those with fewerssithe extra temporal quan-

tifiers select unique contextually salient domains.

To make sense of (7.4-1), note that utterances whichaléemporally quantify over salient do-
mains, quantify over eithet” »(cr) or an inferred domain (cases 2 and 3 in the selection algo-
rithm respectively). Quantifying over a salient domain isreinformative than quantifying over
2 #(cr) because a salient domain includes asdynemembers of? (cg) and is thus more re-
strictive. Quantifying over a salient domain is more infative than quantifying over an inferred
domain because when quantifying over an inferred domaliskener is burdened with the task
of finding a suitable domain precisdhgcausesuitable information is lacking in the utterance.

(7.4-2) is almost a direct analog of what it means to be peuspis in more general contexts.
If one can communicate the same content in either fewer waragth a less complicated con-
struction, then she is obliged to do so by the Gricean maximmahner. Similarly, if one can
communicate the same content with fewer instances of pracgiig restricted temporal quantifi-
cation, she is compelled to do this as well. The one cavediaisft the there are pragmatically
relevant domains which the extra quantifiers can bind toptbee complicated construction is OK,
due to its increased informativeness.

In the following sections, | illustrate ho®’s selection algorithm, coupled with the statements

concerning cooperativity immediately above relate to atuitions concerning actual examples.

7.2 Pragmatically Restricted Quantification as an Alternatve
to Referential Tense

An unrestricted quantificational tense semantics has imateeg@roblems when applied to cases
involving negation—actually problems of the same origiowdn non-negative examples too, but

negative examples tend to be more illustrative. (Parteg3)Llprovides the following example
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which illustrates the problem:

(7.5) While driving down the freeway, the speaker utters theahg:

| didn’t turn off the stove.

a. *= PAST (I turn off the stove)
b. *PAST — (I turn off the stove)

Partee notes that, given a standard analysis of negatise (fdnen its scope is true and vice versa),
that when we treat tense operators as unbounded existgqundialifiers over times, there is no scope
relative to the tense operator which negation can take wiriaperly describes the truth conditions
of (7.5). If negation scopes over the tense, as in (7.5-a)) the resulting truth conditions assert
that the agent has never turned the stove off before, whialmsst certainly trivially false, and
obviously not the intended meaning. If negation scopes thgetense, then the resulting truth
conditions assert merely that there is a past time at whehgent did not turn the stove off, which
is trivially true, since the only way it could be falsified fsthe agent has been constantly turning
off stoves since the beginning of time.

Partee’s line of argumentation eventually leads to the thgms that tenses actually are not
guantificational but referential in nature. (Partee, 19#8js an analogy between tenses and per-
sonal pronouns, and observes that tenses seem to share sapegips with pronouns, such as
the capacity for being interpreted deictically, anaphalhg and so on. (Partee, 1984) later aban-
dons the hypothesis of tenses being purely referentiaivorfaf an analysis based on Discourse
Representation Theory (Kamp, 1981; Kamp and Reyle, 1993).

ERI Theory is not a referential theory of tense. Tense mar@sein ERI Theory have quan-
tificational force, and so there needs to be a way of propedpanting for examples like (7.5).
The solution | adopt is to assume that the pragmatics molikedt does in so many other circum-
stances, restricts domains of quantification in tensedikestructions. | express this restriction
with the functionQ introduced in above. Given this assumption, an analysi3 .&f (vould pro-

ceed as follows:
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In the example, the agent suddenly utters this sentence aiing down the freeway. Hence,
there are no salient domains provided either by the conteRich is too general) or by the
discourse—no previous discourse exists. Therefore, casdle selection algorithm does not
apply. We have already shown that restricting the domain of quantification (i.e. selecting
2 #(cRr)) yields an uninformative (trivial) result. Therefore, eddin the selection algorithm ap-
plies. Case 3 calls upon world knowledge and rational imfegdor selecting eeasonablalomain
of quantification. World knowledge stipulates that peomaeyally turn stoves off (if they are on)
before leaving the house. Hence, a reasonable domain ofificetion for a stove-turning-off
event would be just before leaving the house. So, in (7.8)e#istential quantification within the
verb is restricted to times which are just before leavingtibase. In this case, an informative
statement is generated if negation takes wide scope, whgdrts that there is no time just before
leaving the house over which the agent turned off the stolerdreally is no reason to suppose
that negation takes narrow scope, but if it did, the resulildtill be uninformative, asserting
merely that one can find a time just before leaving over whiehaigent did not turn off the stove.
Due to the uninformative nature of this second reading, tiserigading is highly preferred.

Moreover, it is possible to explain some of the pronoun-ikbavior observed by Partee, given
that temporal quantification is pragmatically restrictedhis manner. For example, Partee pro-

vides the following example to illustrate the similaritizstween tenses and anaphoric pronouns:
(7.6) Sheila had a party last Friday and Sam got drunk.

The normal interpretation of (7.6) is that Sam got drlas¢ Friday, and not just at some arbitrary
pasttime. A purely semantic interpretation of (7.6) doetsgemerate this reading, sinkeest Friday
does not scope oveet drunk However, we can explain this apparent anaphoric behavitireo
past tense by running through the temporal domain seleatgorithm. This discourse explicitly
mentions a salient temporal domain, namlelst Friday. Therefore, case 1 in the selection algo-
rithm applies. Case 1 instrucg@to select a salient time in the discourse or context if onetexi

which is compatible and yields a statement which is infoimeséind not misleading.ast Friday
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is salient since it has been explicitly mentioned, and $elgdast Friday results in an informa-
tive, not misleading statement. So, the interval over wiSam gets drunk in (7.6) is restricted to
subintervals ofast Friday.

Partee also notes that there are cases in which tenses séetmatee very similarly tdoound

variables. One of the examples she provides for comparssmproduced below:

(7.7)  One of Partee’s examples likening tenses to bound variables

a. If Susan comes in, John will leave immediately.

b. If one of the arrows hits the target, it's mine.

Partee analyzes (7.7-a) dst) ¢ (t) D ¢((Imm(Fut))((1t)¢(t))), whereg is “Susan come in” and

Y is “John leave”. The way the time variakilés treated in this analysis is directly analogous to a
standard why of treating in (7.7-b) (viz. as an e-type anaphor). In (7.74b);ould be analyzed

is standing in for “the arrow that hits the target”, and in7¢a), Partee is claiming that the tense
variable in the second clause could be analyzed as starmdfog‘ithe time at which Susan comes
in”. Partee also provides a number of other examples whigplaly similar time variable binding

properties, some of them are reproduced below:

(7.8) Some more of Partee’s bound-tense examples:

a. When you eat Chinese food, you're always hungry an hoer. lat
b. John never answers when | call his home.

c. Richard always gave assignments that were due the next day

While I do not provide a full-fledged analysis of temporal quféers here, it would seem that
examples like those that Partee is pointing out could belednd ERI in a way that is indeed very
much like her analysis. In her analysis, a variable over siteenvhich tenses refer is being quan-
tified over in a number of ways. In ERI Theory, we could repneseese readings by quantifying
overig and/orig, the index elements relative to which the tenses are defilme(iZ.9), | provide

ERI Theory-compatible analyses of two of the examples above
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(7.9) ERI Theory-compatible analyses of Partee’s examples:

a. If Susan comes ing(), John will leave immediately).
BeNe(i[S—1]) = (1l € Z)Y(i[S—1])

b. When you eat Chinese food), you're always hungry an hour latep)
Vie Z(¢(i[S—1]) = Y(i[S—1]))

The analysis in (7.9-a) is essentially a translation ofdé&stabove. The main difference is that
Partee quantifies over times that tenses refer to, whilentifyas, relative to which tenses get their
denotation. Note that the analysis in (7.9-b) differs dligfrtom the analysis | provide for temporal
subordinate clauses. | suspect this is becatsmin this example has a different reading than the
whenl analyze in section 6. .Whenseems to be ambiguous betweenwienin that section and
thewhenencountered here, which could be readv@i®never So, in this particular case, it seems
that quantified temporal variables indeed may be involvatiése sorts of variables, and this idea

is not incompatible with ERI Theory.

7.3 Pragmatically Restricted Quantification and Past Everd

Without pragmatically restricting temporal quantificatjat would be hard to account for our
choice of tense constructions in different situations fesatibing past events. For example, with-
out Q, ERI Theory predicts that, as long as there are no tempovarhils present, simple past
tense constructions and parallel past perfect constntwe logically equivalent. Also, ERI
Theory would predict that these two constructions wouldpkectically logically equivalent to
their present perfect versions, which would generate aniiefimally different event restriction
interval—past and past perfect constructions evaluategherelative tar = {t : t <ig,}, while
present perfect constructions evaluate the verb relatiet {t : t <ig } U{ts}. Obviously, these
three types of construction are not equivalent in usagesarttle question is how do we account
for the interpretive differences we perceive as speakeBnglish? In the subsections below |

apply the notion of pragmatically restricted quantificatio analyze these intuitions.
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7.3.1 The Simple Past and the Past Perfect

The meaning difference between the simple past and the pestpcan be informally explained

in a few different ways. One of the common approaches to sn@xplanation is to call the past
perfect aniterated pastoperator. For example, if the past tense has the effect oinrg@ome
evaluation time into the past, and then evaluating the @efgfor present tense) sentence at that
past time, then the past perfect is sometimes explained esmginto the past, then doing it again,
before finally arriving at the past time relative to which Hemtence should be evaluated. This sort
of intuition is made explicit in early tense logics in thelstgf (Prior, 1967). Such logics havePa
operator, such that e.g. “John ate a sandwich” is logiceltyesented a3(John eats a sandwith
The representation of a simple past form of a proposifiomould beP¢$ while the past perfect
form would bePP¢, with an iterated® operator. There is some linguistic evidence which supports
this kind of interpretation. For example, in Korean, theviaf the past perfect actually looks as if

the simple past were applied twice:

(7.10) Korean past perfect looks like a double-applied past:

a. con-un cemsimmek-ess-ta
john-TOPlunch eat-PAST-IND
“John ate lunch.”

b. con-un cemsimmek-ess-ess-ta
john-TOPlunch eat-PERF-PAST-IND
“John had eaten lunch.”

Another strategy for explaining the difference betweendingple past and the past perfect is
to state that the simple past describes the time of an evantthe past relative to the utterance
time, while the past perfect describes the time of an evdative to some other time—Ilet’s call
it a reference time-which is in the past relative to the utterance time. Thid&shain intuition
presented in (Reichenbach, 1947) and works based thene@Reé&ichenbachian framework, the
tense describes the temporal ordering of the utterancesatiti@ reference time, while the presence

or absence of the perfect describes the temporal orderitigg@&vent time relative to this reference
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time. Linguistic evidence which supports this kind of apgaro includes examples in which adver-
bials seem to be capable of explicitly modifying the refertime, rather than the event time. For

instance, in (7.11)yesterdaycan describe either the event time or the reference time:

(7.11) In English past perfect constructions, adverbials can gomes modify the Reichen-

bachian reference time:

a. Last Tuesday, John had eaten a sandwich.

The critical difference between simple past and past peidawotjust that we take two hops
to get to the event time instead of one (a la Prior), or thaieweress the event time relative to
a reference time (a la Reichenbach), but rather that therdm pit stop and the Reichenbachian
reference timare not arbitrary For a past perfect construction to be felicitous is a disseyit
is not enough that weandescribe the event time in terms of two hops, or in terms ofereace
time, but that there is already some obvious time where weentfak temporal pit stop, or which
we can name as the reference time. By pragmatically restiell temporal quantification, this
sort of intuition can be made somewhat formal. To show thiisst demonstrate why, in a context
with no suitable salient times mentioned, the simple paptegerred. Then | demonstrate why,
in a context in which such a salient time does exist, the pagegqt is preferred if the event time
precedes it.

Suppose a discourse where no events related to the one Jahousdescribe have yet been
mentioned. John might be either initiating the discoursehanging topic perhaps. If John simply
wanted to inform the discourse participants that he wenfaarty, he would prefer to say (7.12-a),

but not (7.12-b):

(7.12) a. lwentto a party.

b. #l had gone to a party.

The difference between (7.12-a) and (7.12-b) is that (B)l2volves one more instance of tem-

poral quantification than (7.12-a). Hence, (7.12-b) ineslone more instance . To restate
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our earlier claim regarding the Gricean maxim of manner:ie@gfparibus, utterances with more
temporal quantifiers are less perspicuous than those witbrfeinless the extra temporal quanti-
fiers select contextually salient domains. We can defergldlaim by observing that, if there is
no contextually salient domain for a temporal quantifier tarfify over, then it either defaults to

2 4(cr)» OF burdens the listener wifindinga domain as a last resort. Neither of these options are
preferable to simply omitting this quantifier in the first @da (7.12-a) has a minimal number of
temporal quantifiers—quantification in the verb is unavblda—but (7.12-b) has an extra quanti-
fier in the content of PERF. There is no salient domain in tisealirse which this quantifier can
select, which results in a violation of manner.

Now suppose John continues to say either (7.13-a) or (7).13-b

(7.13) a. lwenttoaclub.

b. |had gone to a club.

If John says (7.13-a), the prominent reading is that goirydlub happened around the same time
as the party. Perhaps the party was at a club, or maybe ewesgtdhe party went to the club.
If John says (7.13-b), the prominent reading is that Johntweena club before the party. These
readings are predicted by applying the domain selectiooriign.

If we apply the algorithm to (7.13-a), the result is that tlhvautifier in PERF selects the party
time, and the quantifier in the verb selects a reasonable idof@ag. not too long beforehand).
The analysis proceeds as follows: there are two temporaitifigss, and one salient domain in
the discourse—let’s call ifp, the set of party intervals. There are then four possieditil) both
guantifiers selectp, 2) neither quantifier selects, 3) only the verb quantifier selects, and
4) only the PERF quantifier selecks. Case 1 is a violation of manner, because the resulting
meaning is equivalent to what the simple past would delithez;verb selects the party time and
whatever PERF selects is superfluous. Case 2 goes agaigsi¢icgon algorithm, because step 1
in the algorithm is to select a salient domain if possiblé,nahing has selectelg. Case 3 is a

violation of manner for the same reason that case (1) isgif/rb select$, then PERF becomes
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superfluous. This leaves us with case 4, in which PERF sdigcésd the verb does not. In this
case, since the verb selectifgg, (cr) would be quite uninformative, the quantifier defaults tgste
3 in the selection algorithm, which says to select sometheagonable. And indeed this is the

interpretation we expect.

7.3.2 The Present Perfect

Our notion of pragmatically restricted temporal quantifima and how it interacts with discourse

and context also provides some explanations regardin@mpregrfect constructions. In English,

situations which call for use of the present perfect are moos and at first seem rather disjoint.
Sometimes the various usages are linked together by sonue wapcept oturrent relevancel

will show, however, that the various interpretations of pnesent tense are implicatures, which we
can predict given how we have chosen to treat pragmaticedlyicted quantification.

Some of the various readings that have been attributed forédsent perfect are listed below:

(7.14) Some common interpretations of the present perfect:

a. The Continuous Interpretation

John has lived in Urbana for 5 years.
b. The “Hot News” Interpretation

Aliens have attacked Washington!
c. The Existential Interpretation

John has been to Antarctica.

The continuous interpretation generates the implicatoaé & state described by the event still
obtains at the utterance time. For example, (7.14-a) eiplis talking about a state (viz. living
in Urbana) and carries the implicature that it still holds.(ithat Johrstill lives in Urbana). Hot
news interpretations are called for when, for lack of a bdttem, the events described in the
sentence are hot news. Events described by present pefeenses with this reading are usually

very recent, and exciting or unexpected. Lastly, we haveximtential uses of the present perfect.
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These readings are generally formalized with unrestriesgstential quantification over past times,
leading to an interpretation which is true just in case thenehaseverhappened. For example,
(7.14-c) seems to assert that, at some past time, John hastb&starctica, and only the fact that
this trip has taken place at all seems to be at issue.

There are two unique properties of the present perfect (wbarpared to the simple past and
the past perfect) which are responsible for the variousingadve observe: 1) the present perfect
is the only past construction which includes the utteramoe in the event restriction interval,
and 2) the present perfect is the only past constructionwisSipragmatically incompatible with
selecting salient quantificational domains.

The first property is simple to show: The present perfect ésresult of the present tense
combining with PERF. The present tense denote®r cs), and PERF denotes an interval
wherel Cir. Since in the case of the present perfaegts a singleton interval when fed into PERF,
the result is that the present perfect sets the event rastriciterval tois . Also, neither simple
past nor past perfect constructions include the momenttefarice; simple past constructions set
ir strictly to the past moments, and PERF is only capable ohelxtgir further into the past.

We can see that the second property holds by applying oueeatatements concerning the
cooperativity principle. Let’s start by assuming that thier a salient domain provided by the
discourse. We first notice that the quantifier in PERF canaelgtcs it, since the event restriction
interval relative to which PERF is evaluated contains ohby titterance time. So unless it is the
trivial case in which the salient domaisithe utterance time, PERF is unable to select a salient
domain. This leaves us with the verb selecting the saliemtadin. But, this would be a violation of
manner, since this would be equivalent to a correspondimglsipast construction (which is more
perspicuous than the present perfect). In other words,isnctise, PERF is adding a superfluous
temporal quantifier. Hence, the only way for the presentguetio not be a manner violation is if
neither PERF nor the verb select a salient temporal domain.

The first property, that the present perfect is the only passtuction which includes the

utterance time, is responsible for the continuous readmpthe hot news reading. The analysis
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of the continuous reading is fairly straight-forward. Sinthe present perfect is the only past
construction which includes the utterance time, it is als® dnly past construction suitable for
expressing that a past event overlaps with the utteranae (il that a past state still obtains).
So, if the speaker wishes to communicate thataentoverlaps with the utterance time, she is
compelled to use the present perfect. Hence a listenertiBgdsn inferring, given that the speaker
has used the present perfect, that the speaker is commugitzt an event still obtains. The hot
news reading is borne out of the same reasoning. Hot newsnais which is extremely recent.
Hence, the present perfect is the most well-suited contsruéor communicating such news.
While it may not be literally true that the described everdrtaps with the utterance time, hot news
readings advertise events as if they do. For example, @) {#iens have attacked Washington!”)
sounds as if the alienastfinished their attack.

The second property, that the present perfect is pragniigticaompatible with selecting
salient quantificational domains, is responsible for thistertial reading. Given this property,
the analysis is almost self-explanatory. Because the presefect is pragmatically incompatible
with selecting salient quantificational domains, the evestriction interval in such cases tends to
have no lower bound—PERF exten@dsndefinitely into the past. If the present perfect is used
cooperatively, then the temporal quantifier in the verbslao salient domain, and quantifies
instead over all past times (as well as the utterance tima), @uantifying over all past times is
exactly how we represent existential readings; quantifiatements like this are true just in case

the event being describedertook place.

7.4 Pragmatically Restricted Quantification and Indirect Dis-
course

In sections 6.4.1 and 6.4.2, we discussed indirect disepsgecifically PAST-under-PAST and
PRES-under-PAST constructions. In these sections | makelgim that the main heuristic for

determining the acceptability of indirect discourse is thiee what is being reported entails the
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report. This accounts for why reports like (7.15) are vatiekn though in the example, John never

used the phrase “Canis lupus familiaris”.

(7.15) Example illustrating the entailment heuristic for inditeliscourse:

John: | bought a dog.

Mary (later): John said he bought a member of Canis lupusdlifansi

The entailment heuristic is also the main tool | use in exphg our choice of tense in indirect
discourse. This accounts for our intuition that John mi@it,example, formulate his statement
in the simple past, or past perfect, or even present pedadtye can later report either of these
choices in the simple past. This is a nice outcome, sinceythiactically-based SOT theories—
which we are competing against—tend to make much narrovegtigirons of acceptability (e.g.
that John using the present perfect ought to be reportedtetpast perfect).

Though, in addition to providing an explanation as to why ohoice of tense in indirect
discourse may not be as restricted as we might think, thelmetat heuristic also makes some
predictions which, for some, might be a little hard to swalldhe clearest examples which illus-
trate the issue are examples in which what is being reporteifarmulated in théuture tense,

and the report contains neith&ill norwould (7.16) contains some concrete examples:

(7.16) Examples of indirect discourse reporting future tenseestents, without using ‘will’ or
‘would’:
a. John (on Tuesday): | will work on Wednesday.
Mary (on Friday): John said he worked on Wednesday.
b. John (on Tuesday): | will work on Friday.

Mary (on Friday): John said he is working right now.

In (7.16), the entailment heuristic holds between what Jatys at the time John says it, and what
Mary reports at the time she reports it. However, there ikastiecreased acceptability for these

reports. Much preferred would be Mary saying, “John saigvbaldwork on Wednesday”, in the
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case of (7.16-a), and “John said Weuld work right now”, in the case of (7.16-b). In an attempt
to show how discourses like those in (7.8 be acceptable, | engineer examples which lessen
the relevance of the time of John’s claim, or the fact thanJdwolade an earlier claim, and which
instead focus on the content of the claim itself—these wezetnployee work log examples. One

such example is repeated below for convenience:

(7.17) Reproduction of ‘employee work log example’:
On Friday, Mary and Jane are discussing when John said he wasggo work that

week...

Mary: OK, that takes care of Bill. Do you know when John workieid week?
Jane: Oh! John said he worked Wednesday evening!

Mary: OK great. Now what about Lucy?

While I do have an intuition that the badness of these kindsmdrts is reduced when the attention
is shifted away from the original statement event, it may @ymot be that others share this
intuition, and an empirical investigation may be in ordeséttle the matter. It is obvious, however,
that whether or not examples like (7.17) are acceptablg,areestill worse than their counterparts
which usewould constructions. And | believe | am capable of offering an argtion as to why
this is.

Let's assume that, in the case of indirect discourse, thygrai statement event (i.e. that which
is being reported), is available as a salient temporal denmathe discourse. This assumption
is consistent which our definition of salient domain: one ahhis explicitly mentioned in the
discourse or implicitly referenced by the context. Senésmeontaining indirect discourse include
an intensional verb likeay, and thus the time of the event which is being described biyvidrdn
is salient due to being explicitly mentioned. Given thisussption, our preference to useuldin
reports like those above, as well as some other preferefieesimilar nature, can be explained by

appealing to pragmatically restricted temporal quantifica
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In cases in which what was originally said was formulatechmfuture tense, we prefer to re-
port the event usinggould because, in a sense, such reports are more informativetteausimple
past tense alternatives. Recall our interpretation of thee@n maxim of quantity regarding prag-
matically restricted temporal quantification: Ceterisilpas, utterances which temporally quantify
over contextually salient domains are more informativa tthenose which do not.

With this in mind, let’s revisit one of our examples:

(7.18) Reproduced from above:

John (on Tuesday): | will work on Wednesday.

a. Mary (on Friday): John said he worked on Wednesday.

b. Mary (on Friday): John said he would work on Wednesday.

In (7.18-a,b), John’s statement is salient in the discqasa result of being explicitly mentioned

in the report. (7.18-b) is generally preferable to (7.18R&call the definition o#vouldr:

(7.19) Definition of ‘would-":

[wouldr % = A s ety -Ae. (31 € Q(M)) 1 CiRAG([R— {t:t> 1At <ig}])(X)

Looking at (7.18-b)wouldy existentially quantifies over subintervalsigf and denotes the in-
terval between that interval and the utterance time. Siot@’d saying event is salient in the
discourseQ in this case selects it as its domain of quantification, wiscktep 1 in the selection
algorithm. Hence, the working event is restricted to theeSmafter John’s saying event and be-
fore the utterance. In the case of (7.19-a) though, PASTad usstead ofvould and hence the
only temporal quantification taking place in this examplews in the verb. John’s saying event
is still salient, since it was still mentioned, but it is nos@table domain for the quantifier in the
verb, since selecting it would yield the wrong reading (i@t John was working when he made
his statement). In either case, the interval over which thekimg event occurs is restricted to
Wednesday, due to the explicit temporal adverbial, thobgtwbuld construction quantifies over

more salient intervals than the simple past constructi@sgand as such could be considered more
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informative.

This line of reasoning also might say something about owiitiohs regarding (7.20):

(7.20) Comparing simple past and past perfect reports of past tetegements:

John (on Tuesday): | bought a dog on Monday.

a. Mary (later): John said he bought a dog on Monday.

b. Mary (later): John said he had bought a dog on Monday.

If we apply the same line of reasoning to (7.20), we conclinde one of the ways in which our
interpretation of (7.20-b) might differ from (7.20-a) isath(7.20-b) is, in a similar way, more
informative. This is because the quantifier in the embeddeldAPcan select John’s saying event
as its domain.

More work needs to be done on this topic, however. For a nuoftreasons, the analysis given
here still leaves something to be desired. First of all, tegymatic theory adopted here is a first
approximation at best. The actual manner in which temparahtfication is restricted is surely
not as simple as the 1-2-3 process presented in this chajisy, the reasoning applied in this
section may explain a difference in interpretation betwsemple past anavouldreports of future
tense statements, and between simple past and past pegectsrof past tense statements, but
it still fails to explain why the difference in acceptabjlibetweenwould reports and simple past
reports in the relevant examples seems to be so much grhatethte difference in acceptability

between past perfect reports and simple past reports irekieant examples.
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Chapter 8 Themes in the Literature

In this chapter, | discuss some of the overarching themebldrliterature of tense semantics. |
would like to emphasizeome in that there are a great number of such themes to potegndiigH
cuss. And the specific topics | have chosen are based as muysbreonal interest as anything
else. In general, if a specific approach or implementatidmeisg discussed, | try to limit the
presentation of formal details as much as possible, progidierely enough so that the reader
can get a “feel” for how the specific formalism is set up. Marnteresting to me are the broad-
based questions which center more on the theoretical asgunspf a particular class of theories,
rather than the technical problems borne out of any paetrdhleory. | try to provide references
which function as good “seeds” for the interested readesettion 8.1, | look at the philosophical
commitments of ordering time as an A-series vs. a B-seriesettion 8.2, | look at the Reichen-
bachian program in general, including one specific implesaten of it, and discuss Hornstein’s
(1990) take on it, which I believe deserves special attantkinally, in section 8.3, | investigate

the origins, merits, and weaknesseseajérentialtense theories.

8.1 Time and Ontological Commitments

One of the things that all human languages seem to have in conmsrnthe ability to represent
temporal properties of events (or propositions about themdl of course English is no excep-
tion. English has a number of tools which may be employed i®e¢hd. These tools include
the adjective®arly andlate, and the the corresponding comparative and superlativesf@e.g.
earlier/earlies), an adverb inventory which include temporal ones ligforeand after, tempo-

ral nominals such agesterdayandthe past and of course, an elaborate tense system which has
been the main topic of discussion throughout this dissertatHence, a complete semantics of
any natural language cannot escape talking about time. vButannot talk about time without

making some assumptions about its properties, and it is takeido consider these fundamental
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assumptions either superficial, obvious, or merely costiin the realm of philosophical debate.

Modern philosophical wisdom would suggest that time (ifxisés at all) can be modeled as
an ordering relation between events (or maybe between pitogts). This ordering relation can
come in one of two general flavors. These two types of orderarg due to J. M. E. McTaggart
(1908). McTaggart categorizes one ordering relation Attsries in terms of our notion of past,
present, and future. The other ordering relation, Bageries is defined in terms of temporal
precedence (i.e. earlier and later). The ramificationsegting time as an A-series or a B-series
(or both) are vast, but certain critical consequences df Bgpothesis have been mapped out.

In a reality where time forms an A-series, all that existsesaow. For this reason, theories
which are based on the assumption that time forms an A-sareesometimes callepresentist
theories (and those who subscribe to thnesentistor A-theorist3. In such theories, it does not
make sense to talk about future or past times in a rigorous beause there are no such objects.
It might be the case that thengll be such objects, or that themeresuch objects, but not that there
are such objects which exist in the future or past. An event winchot occuring at the present
can be described as either occuring in the future or the gasb¢curs at all), and can be ordered
relative to other events by virtue of being more or less pasutore than others. If time forms
an A-series, then the concepts of past and future, and tieugagradations of these concepts, are
fundamental. The semantic ramifications of this sort of viewhat truth conditions are tensed,
and that temporal expressions other than tense should bee@db notions of tense.

In a reality where time forms a B-series, all that has, doesyilb ever exist, is equally real.
Theories based on a B-series conception of time are sonsetialedeternalisttheories. Such the-
ories reduce our notions of past, present, and future et@ntdions of the present time being after,
simultaneous with, or before event times respectively. dfadopt a B-series conception of time,
we might imagine events existing on a timeline (which e}jstad ourselves as observers traveling
this line as natural law dictates, capable of observing tmbge things which are collocated with
us on the timeline. The semantic ramifications of this soniefv are that truth conditions are

untensed, and therefore that notions of tense should beaddo notions of moments and their
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precedence-based ordering, which are fundamental.

The main concern of (McTaggart, 1908) is whether time formAaeries as well as a B-series.
This work draws two famous conclusions on the matter. Theifirhat the A-series is necessary,
the second interestingly enough, is that the A-series ishiatent. The basic reasoning behind
concluding that an A-series is necessary is that a worldowitlan A-series is a world without
change. Without an A-series, everything would exist at adfixenchanging) temporal point. But
this is contrary to our observations. Indeed, events at oirg pre future events, then thbgcome
present events, and then past events. That events can baegtioperties and that those properties
can change suggests that an A-series is necessary. Theigiondhat an A-series is incoherent
comes from the claim that an event can be past, preaadtfuture, which is contradictory. The
obvious response to this claim is that events may have aketipeoperties, but not at the same
time; an event whiclis past,was present and future, and so on. McTaggart notes that this line
of reasoning is doomed to infinite regress, as we have edlit notions ofpast present and
futureto explain our notions gbast present andfuture McTaggart’s eventual conclusion is that
time is unreal, an illusion. Those that do not wish to shasedainclusion, then, are burdened
with the task of consolidating their theories with McTagaobservations. Today, philosophers
of language are generally divided into two camps (insofaease is concerned), the A-theorists
and the B-theorists. Each camp is charged with the task ofied the other camp’s theory to the

terms of their own, and each is faced with their own challenge

8.1.1 The Challenge of an A-series Semantics

One of original champions of A-series temporal semantiéstisur Prior (1967). In Prior’'s system,
the semantics of tenses are represented by operators arsfirops. A propositionp inflected for
past tense is of the logical formpR a proposition inflected for future tense is of the logicahio

F¢, etc. The definitions of the basic tense operators are prextéelow:

(8.1) The semantics of the basic tenses in (Prior, 1967):
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- P¢ is true iff it was the case that.

- F¢ is trueiff it will be the case thap.

Prior represents complex tenses by iterating these baxsie tgoerators. For example, a past perfect
proposition has the form RR and a future perfect proposition has the formpEPropositions of

this form are analyzed in the following manner:

(8.2) The semantics of the complex tenses in (Prior, 1967):

- PP istrue if it was the case thagP

- FF¢ is true if it will be the case that¢>

Prior’'s system has gotten plenty of criticism, especiallyeve the complex tenses are con-
cerned. One of the unfortunate predictions it makes is thaine is dense, then the simple past
and the past perfect would be logically equivalent (or peadly equivalent, if time is composed
of finite units). This illuminates one of the main problems Astheorists: if past and future times
are not real, then a semantics cannot make reference to biueproper interpretation of complex
tenses seems to require such reference. Our intuitionsdiegahe truth of past perfect utterances
is that they are expressing the temporal location of an eagptior to aspecificpast time. We do
not interpret past perfect sentences simply as beiagepast than simple past sentences.

A modern attempt at accounting for our intuitions while gmetng an A-series semantics is
presented in (Ludlow, 1999). Ludlow’s general strategyisuppose the existence of something
like a temporal analog of E-type anaphora. E-type anapheramaphors which stand proxy to
linguistic descriptionswvhich can be recovered from the context or discourse. Somegbes are

below:

(8.3) Some examples of E-type anaphora:

a. Everyfarmer who owns a donkey beats it.

b. A dog entered the room. It bit me.
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In (8.3), the two instances dfare instances of E-type anaphora. They cannot be bound @m@aph
since the truth conditions under such an analysis are wieoigexample, it were interpreted as

a bound anaphor in (8.3-a), then the sentence would havef@he meanings in (8.4):

(8.4) Possible bound-anaphor interpretations of (8.3-a):

a. (3x:donkeyx)(Vy:farmery) [y ownsx — y beatsx].

b. (Vy:farmery)(3x: donkeyx) [y ownsx — y beats].

However, neither of these interpretations are correct.814-8), there need be only one donkey
who gets beaten by its owner, whereas (8.4-b) is compatiithetirere being a donkey-owner who

beats none of his donkeys. The preferred interpretatio(8.8fa,b) are closer to the following:

(8.5) Correct interpretations of (8.3):

a. (Vy:farmery)(3dx: donkeyx) y ownsx — y beatshe donkey that y owns

b. (3x:dogx) x entered the roonThe dog that entered the rodnit me.

In (8.5), the anaphors are interpreted as definite desonipidf entities previously introduced in
the discourse.

The other main theoretical move that Ludlow makes is to fl{Russell, 1911) in drawing a
distinction betweersingularandgeneralpropositions. Singular propositions are about an object
while general propositions “strictly speaking, are notwatlamnyone or anything” (p. 112). In other
words, singular propositions make claims about an objedevgeneral propositions make claims
about the world. He follows Russell in claiming that defird&scriptions generate general proposi-
tions, rather than singular ones, and builds his theoryrat&itypetemporalanaphors—temporal
analogs of E-type anaphora. E-type temporal anaphorshakertm of implicitwhen/before/after
clauses which, like PAST, PRES, and FUT, are fundament@m®tn an A-series semantics.

E-type temporal anaphora do not involve reference, theybased on definite descriptions
which yield general (not singular) propositions. Yet, thetrinsic meaning is to evaluate truth of

a propositiorrelativeto the temporal interpretation of another proposition.stbrms the crucial
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building block that Ludlow exploits to present an A-seriesantics which properly accounts for
perfect forms, as well as other temporal constructions wkaem to involve reference. | will not
provide a detailed discussion of his approach here, howdweinterested reader should refer to

(Ludlow, 1999).

8.1.2 The Challenge of a B-series Semantics

For any number of possible reasons, B-series semanticiésesgem to have a wider representa-
tion in the literature (at least in the Linguistic literaglithan A-series ones. This might be due
in part to the way in which we are educated about time from aly @ge; our common way of
diagramming time (timelines) would seem to contain the ioifjphssumption that past and future
times exist—otherwise, what is the timeline supposed toesmt? For many (myself included)
it seems rather unsatisfying to present a tensed metalgagua. to not reduce tense to some-
thing more fundamental). It may also be due to technicalomssas it does seem that there are
fewer technical hoops to jump through if one gives hersafgbwer to refer to, or quantify over,
non-present times and events. Of course, these are notarglicthents for adopting a B-series
conception of time, or a semantics of tense based thereon.

Modern semantics can, in many ways, be traced back to Ridtlandague—though of course
Montague’s system in turn can be traced back to many othetsleWot overly concerned with
tense, his treatment of it in (Montague, 1974) serves as d fmmdation for tense discussion in
general, and can probably be considered the “classicatritrent of tense today. Indeed, when
presenting time-sensitive truth conditions, a formalisnthie style of Montague can often be pre-
sented without any prerequisite discussion. Montaguersasgics of tense follows that of (Prior,
1967) in strategy, though not in interpretation. Like Prdopntague represents tenses as proposi-
tional operators, but unlike Prior, he interprets them inadel theoretic system which considers
as fundamental the notion of a present tensed propositiog lirue at a given time index. In
Montague’s system, ip is a well-formed formula (or ameaningful expressioin his terms), then

so areV¢ andH ¢, which are respectively read as “it will be the case ghaand “it has been the
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case thapp”. His definitions of theV andH operators are provided below. Saving for very minute
differencesW andH can be considered the B-series implementation of PrioesmdP operators

respectively:

(8.6) Definitions of Montague’s W and H operators:
a. [W¢]*i9is 1ifand only iff 2119 s 1 for somej’ such thatj < j’ andj’ # .

b. [H¢|%i9is 1if and only iff %19 is 1 for somej’ such thatj’ < j andj’ # j.

In (8.6),2l is a formal model and j, andg are indices relative to which the expressions are being
evaluated in that model. Specificallyrepresents the time of evaluation and so one might read a
formula of the form[¢|®!19 = 1 as ‘¢ is true in2 at j”. Of course, the truth o is determined
relative toi andg as well, but our present discussion allows us to ignore timelees.

This method of formalizing the semantic content of tensels ldown to existential quantifica-
tion over times, and assertions concerning the truth of édasat those times. Truth of a formula
in general, then, is merely a special case in which the faansutrue if it is true relative to the
present time. For example, if we apply the treatment of tém$8.6) to the sentence “John mar-
ried Mary”, we would get a logical representation of the forhh(John marries Marywhich is
true just in case there is some past time at which “John nsalifezry” is true.

Purely quantificational approaches to tense semanticsthaweshare of problems. For one,
they have the same difficulty in representing the truth ciboras of complex tenses like the past
perfect as Prior's (1967) system does; the past pecfalzipsego the simple past. Also, as (Kamp,
1968) shows, a tense logic which has oWyandH as tense operators is actually not expressive
enough to represent the truth conditions of certain temgmnastructions, such asp*sincey”
(read: ¢ has been true ever singe was true) and ¢ until ¢” (read: ¢ will be true until ¢ is
true). Actually, Kamp’s conclusion is that no logic with gril-place tense operators is capable
of expressing such propositions. There are also problemsirte from the scope effects that
tense operators lik¢/ andH generate, which are brought to light in (Eng, 1981), andcilaire

discussed later in this chapter. For now, | will push all cfgé issues aside, since they are not
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necessarily direct consequences of adopting a B-serieeptan of time.
The main overarching problem which any B-series tense seesanust face is, according to
(Ludlow, 1999), that such a semantics is unable to accourtefoporal indexicality. To illustrate

this problem, he provides an example:

Now suppose | am in my office late in the afternoon one day nextchl | may say
to myself: “My fifth anniversary is March 12. | should think@ltt buying my wife an
anniversary present.” | might then wonder how much time Ehavake out a calendar
to find today’s date and discover to my horror that it is Mareh LLshout “My fifth

anniversary is today!” (p. 6)

In the above example, two statements are made regardingnbeof the narrator’s fifth an-
niversary. At one point he claims that his anniversary is ard 12. Then, after acquiring more
information that the current daite March 12, he claims that his anniversary is ‘today’. The prob
lem is that a B-series tense semantics is unable to accauthigfdifference in content between the
two statements. According to Ludlow, a B-series semansesgyas to both statements the same
content, namely that the narrator’s fifth anniversary is ardh 12. But this analysis does not seem
to be right. How can both statements have the same semantent® There are at least two rea-
sons to believe that these statements shoatdhave the same content: First, the second statement
elicited a completely different reaction than the first orge(dne would think that two statements
with equivalent content should elicit the same reactionjt second, the second sentence seems to
represent more information than the first one does (one wibuiet that two statements of equiv-
alent content should communicate equivalent amounts ofrimdition). To further make his point,

he provides another example which is uttered after “a ditadat to the dentists office”:

(8.7) An example illustrating the need for temporal indexicality

I’'m glad that’s over with. (Ludlow, 1999, p. 88) cf. (Prior939)

The problem with (8.7) is actually the same as with the anmsasg example. In (8.7), the speaker

is supposedly glad that her trip to the dentist is over withatfTis, she is glad that that her trip to
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the dentist isn the past Under a B-series semantics, the content of (8.7) would beetiung like:
for some time < tg, the speaker is glad that her trip to the dentist occurred latts, the speech
time, is 5:00, then (8.7) amounts to saying that the speakglad that the trip culminated before
5:00. But this goes against our intuitions, the speaker igytaa that the trip culminated before
5:00, the speaker is glad that the trip culminatethe past

One of the most popular strategies to deal with this issugirsttoduce an idea dbken reflex-
ivity into the truth conditions. A token reflexive definitiontofdayfor example, would not simply
be the time whichtoday happens to denote, but rather something more like “the daytooh
this tokenis uttered.” This strategy can be applied to tense in gersereh that the present, for
example, would be defined as “the time at which this tokenteredl.” This is the sort of strategy
suggested by (Reichenbach, 1947; Kneale, 1949; Smart, 1968). Ludlow notes however that
token reflexive solutions are doomed, since you can constsamples like (8.8) to undermine

their nature of being contingent:

(8.8) A problematic example for token-reflexivity:

There are no utterances.

(8.8) is a contingent claim. It might have been that thereevmerutterances. However, if tense and
temporal indexicals are defined in a token-reflexive marthen statements like (8.8) become self
contradictory, since is is contradictory to claim that “Té@re no utterances at the time at which
this token is uttered.” This is simply not what it means to ¥hgre are no utterances”.

Ludlow concludes that these problems are insurmountablarfg B-series semantics, since
propositions seem to require indexical content to accoantte proper interpretations of our
anniversary and dentist examples, but propositions cagorgain indexical content if statements
aboutthis indexical content are to remain contingent. ERI Thderfirmly committed to a B-
series conception of time and therefore is subject to theseigms along with all other B-series
semantic theories. | do not believe, though, that Ludlovwoisext in claiming that these problems

with temporal indexicality are eesultof adopting a B-series semantics.
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We should start by identifying the problem. The problem wahias been attributed to the B-
series is, basically, that a B-series cannot account fombuitions regarding the meaning nbw.
But is this really a problem with treating time as ordered iB-aeries rather than an A-series?
Sure, if our semantics treated time as an A-series, thepd#nigular problem would vanish, since
the concept ohowandbefore etc., would be fundamental, but | do not think that this peabof
temporal indexicality that B-series theories face caatgbutedto the fact that they are B-series
theories. The problem seems to reduce to the problem of icaléy in general.

For example, | might be unknowingly talking to Kurt Godatdeutter “Kurt Godel proved the
incompleteness of arithmetic”. Then after discovering ntgilocutor’s identity, | might utterYou
proved the incompleteness of arithmetic!” This secondeserg has the same truth conditions as
the first; Kurt Godel and you have the same reference in this context (the saerese even).
This example introduces the same temporal indexicalitiplera, but in a different, non-temporal,
domain. But this is not an argument against our choice to itheéeworld as including a set of
individuals which can be referred to by names. This problesstot show that we need to model
the universe of individuals in terms gfandY OUHE/SHE operators—which would be the analog
of modeling time in terms of the present, and past/futureapes. This analogy seems kind of
silly at first, but it seems to me to be a faithful analog of amgufrom the problem of temporal
indexicality to the need to abandon a B-series temporalrirglelf modeling time as a B-series is
the causeof our temporal indexicality problems, then why do we hesita claim that modeling
the universe as including a set of existing individuals & ¢ause of our pronominal indexicality
problems?

There is a wealth of literature on the nature of indexicaliygd | do not presume to have closed
any cases or even necessarily contributed any unique idéhisiarea. | merely wish to note that
problems with temporal indexicality do not seem to be deeigvidence for the abandonment
of a B-series timeline. Even if we abandoned the B-seriesamstill left with the problem of

indexicality.
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8.2 Reichenbachian Approaches

In 1947, Hans Reichenbach published a book entHlesnents of Symbolic Log{&eichenbach,
1947). This work includes a comparatively brief chaptehé&TTenses of Verbs” (pp. 287-298),
in which Reichenbach lays the foundation for a particulgetpf logical representation intended
to capture the meaning of English tense forms. The ideaseyeavin these approximately 10
pages have had an almost unprecedented, pervasive, andl reffiect on the the field of tense
semantics (one other precedent | can think of are the fewgthgePaul Grice wrote on cooperative
discourse (Grice, 1989) which has uncontested influendeeifi¢ld of Pragmatics today). Many
have attempted to incorporate Reichenbach’s ideas intoftdrenal accounts of tense, some more
faithfully than others. | consider ERI Theory to be a tens®tly which isnspiredby Reichenbach,
but it neither is nor was intended to be a faithful implemé&ata In this section, | begin by
introducing the ideas actually written by Reichenbach, @nttinue by looking at two particular,

and vastly different, attempts at formally implementing igieas.

8.2.1 Reichenbach’s Ideas

The crux of Reichenbach’s system is that natural languaggeterequire three temporal points
in order to be properly interpreted—English is the main ¢ogii discussion but it is clear that
Reichenbach intends for his claims to have a wider range plicgbility. Reichenbach names
these three points thmoint of speechthe point of referenceand thepoint of the eventHe then
refers to these points & R, andE respectively. The formal definition of the various complex
tenses in this manner was a novel contribution at the timéerase logics traditionally located
events in time directly relative to the present.

Reichenbach defines three relevant relations which mayldesideen two temporal points. We
can call these relationshipgfore simultaneous withandafter. For example, Reichenbach defines
the simple past as asserting that the point of the event islsineous with the point of reference,

which is before the point of speech. This differs from thespre perfect in which the point of the
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Structure | Reichenbachian Name Traditional Name
E—R—S | Anterior Past Past Perfect
E,R—S Simple Past Simple Past
R—E—S

R—SE Posterior Past —

R—S—E

S—SR Anterior Present Present Perfect
SRE Simple Present Present

SR—E Posterior Present Simple Future
S—E—R

SE—R Anterior Future Future Perfect
E—S—R

S—RE | Simple Future Simple Future
S—R—E | Posterior Future —

Table 8.1: The 9 fundamental tense forms defined by Reiclbnpast presentandfuture define relations between

R and S, while anterior, simple andposterior, define relations betwedR andE. In the structural representations,
commas (,) represent simultaneity and emdashes (—) refiteseporal precedence where later times are assigned to
the temporal point on the orthographic right side.

event is before the point of reference, which is simultasewith the point of speech. Because
any tense construction is defined in terms of two relatiqgmshand each relationship may be one
of three possibilities, Reichenbach recognizes 9 possilmidamental formsHe names these 9
fundamental forms using compositional terminology in whibe three relations betweé&hand
Scorrespond tgast present andfuture, and the three relations betweBrandE correspond to
anterior, simple andposterior The full table he defines is provided in table 8.1. Some retab
observations concerning the 9 fundamental Reichenbadbiars include that there there seems
to be a paradigm gap when it comes to the posterior forms; em $e not use such tense con-
structions. Reichenbach does note that the posterior pasisponds loosely tewould (wouldr in
our terminology)wouldr corresponds to the first two structures in the posterior mastout not

to R—S—E. He also notes that languages which have future partici@ee direct forms for the
posterior future. He provides an example from La#irhiturus erowhich translates to “I shall be
one of those who will leave”. It is also important to note ttieretrogressivdundamental forms
(in which the temporal relationship betweBand S is opposite that oR andE, correspond to

three structures each. This is an important property offiégibach’s treatment, as it predicts that
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when using such tenses, the temporal relationship betviegoaint of speech and the point of the
event is inconsequential. For example, “John will have reatsandwich” enforces no temporal
constraints betweefandE.

Reichenbach justifies the existence of and specific refereriR by providing examples which
demonstrate behavior which can be accounted for by appkimgle rules regarding ho® be-
haves. One such set of examples observes that, the natumabit@l progression in stories and
other sequential accounts of events is marked by progresdithe point of reference, and not
necessarily by the point of the event. In other words, we elstories in which the events happen
out of order, as long as we use tense constructions whichraasiatural progression to the point
of reference. The implicit claim here is that we could aldbsi®ries in which the events follow a
natural progression but in which the point of reference dm#sand these stories seem ill-formed.
For example, the following excerpt is from W. Somerset Maugls Of Human Bondageln this

excerpt, a natural progression of the reference point casbemed:

But Philip ceased to think of her a moment after he had sedtbedh in his carriage.
He thought only of the future. He had written to Mrs. Ottee thassiere to whom
Hayward had given him an introduction, and had in his pocketuitation to tea on

the following day.

Compare this excerpt to an engineered example which is cilohgp@ith a natural progression
of the point of the event, but which forces an unnatural pesgion of the reference point. (8.9) is

one such example, and it is almost uninterpretable:

(8.9) An example which is compatible with a smooth progressioh@ktent time, but not of

the reference time:

John will have woken up at 6 o’clock in the morning yesterdidg. got out of bed
and had gone downstairs to eat breakfast. He would eat sae& eed then he has

gone to school.
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Another observation that Reichenbach makes is that in cdsembedded clauses, the tense
constructions which sound most natural are those conginscin which the reference point can
be held constant between the matrix clause and the subtedilzause. He calls this principle the

permanence of the reference poi(8.10) provides some of the sentences he uses to illugtrate

(8.10) Reichenbach’s ‘permanence of the reference point’ is detnated in the following ex-

amples:

a. | had mailed the letter when John came and told me the news.
b. | have not decided which train | shall take.

c. He telephoned before he came.

In (8.10-a), due to the permanence of the reference poatnhéws-telling event clearly precedes
letter-mailing event. Also it would be unnatural to say “Idhanailed the letter when John has
come”. (8.10-b) is similar to (8.10-a). In (8.10-b), the matlause restricts the point of reference
to be simultaneous with the point of speech (present perfaciterior present), and so the simple
past being used in the subordinate clause is acceptablasethe simple future has &R—E
interpretation. Reichenbach notes that “I did not decideclvirain | shall take” is dispreferred,
presumably because the points of reference for the twoetacsnnot be held simultaneous. An-
other alternative to (8.10-b) is “I did not decide which trdiwould take”, in whichwould is
interpreted to have a posterior past interpretation. (8)ldemonstrates that acceptable examples
do exist in which the points of reference are not simultasdthe sentence stipulates that the tele-
phoning event occurs before the coming-event), so the gadodify of (8.10-c) can be explained
by observing that at least the two clauses have the same semsture Reichenbach calls this

weaker principle th@ositional use of the reference paint

8.2.2 A “Faithful” Implementation

There is a lot of room for interpretation of Reichenbachigjioal ideas. One such interpretation

can be found in (Nerbonne, 1984). | utilize this work as amgxa of how Reichenbach might
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be formalized. (Nerbonne, 1984) is a good example to useusedatakes a minimal approach to
making assumptions that Reichenbach (1947) does not diskiesbonne (1984) was much more
interested in providing an account of thempositionalityof a Reichenbachian tense semantics,
rather than providing detailed discussion on the techrandl philosophical issues inherent in his
implementation. After briefly providing the basics of Nenpe’s (1984) implementation, | present
a brief discussion of some of the issues inherent in a Reldnan framework.

(Nerbonne, 1984) implements a model-theoretic Reichdnaadense semantics. His notation

is summarized in (8.11):

(8.11) Nerbonne’s notation of model theoretic satisfaction:

a. Read: A modeA, relative to speech tims, event timee, and reference time,
satisfies formulap:
Aser IZ p

b. Read: A modeAse, satisfies an atomic formulaiff the interpretation function

maps the paifp,e) onto 1:

Ase7r|: piff I(p.e)=1

s, e, andr are timeintervalswhich are provided by the context.p,e) = 1 justin case the interval

is the interval over whiclp occurs. Because Nerbonne tregts, andr as provided by context, his
implementation could be consideredeferentialimplementation, in whicls, e, andr are basically
functioning like names for elements of the context. Reitfaeh was not aware of the referential
vs. non-referential tense debate as it exists today andisadt possible to be sure which side
he would pick. However, it seems that his usage of terms ssi¢thapoint of reference” suggest
that he had specific (referential) temporal points in mindrddnne’s implementation is not purely
referential though. He employs a technique of quantifyiagrasubintervals of in cases where

sentences seem to require more than one reference timeasutii8.12):

(8.12) Nerbonne quantifies over subintervals of an r which suppgsgéns all events referred

to when a sentence refers to multiple events:
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a. Tom left school and got a job. (but not at the same time)
b. Every one of my brothers and sisters graduated from higbddc (but not at the

same time)

Nerbonne deals with examples like these via a conjunctilerstated like so (cf. (Cresswell, 1977,

van Benthem, 1983)). Note that in (8.13),denotes the semantic translation of temparat

(8.13) Nerbonne’s treatment of VP conjunction:

Aser ): P1 At P2 At At P iff:
(i)  There exist subintervaks, ..., e, of e such that

Aseyr ): P1, Aser |: P2, ..., Asenr )= pn. And

(i) Ve Ce(€isaninitial or final subinterval ik — (3i) g overlaps)

One of the main shortcomings of the above treatment is thatcititically based on conjunctive
constructions. It is not clear that all examples which méilmultiple reference points will be
constructed in this way. Nerbonne acknowledges this issug §thers), but sets it aside as it is not
his intention to solve them.

So, putting multiple reference points aside, we can intcedderbonne’s treatment of the sim-
ple past, which is indicative of the style of the rest of hisiaatic definitions. As | mention above,
Nerbonne classifies logical formulae into two categorigsméc and non-atomic. Atomic for-
mulae are those which include no temporal operators whiteatomic formulae do. Hence, all

temporal operators are sentential operators in Nerbologigal representation.

(8.14) Nerbonne’s analysis of the simple past (note: ‘PRET’ is slior ‘preterit’ which is

Nerbonne’s terminology for simple past)

(VA, s, e 1, p) Aser |: PRET(p) iff (e=r < S)AAser ): p

Note that no intervals relative to whighoccurs are calculated. In Nerbonne’s analysis (an effect
of his referential treatment &f e, andr), a modelAs e satisfies a formula PREP) justin case it

satisfiesp and s e, andr stand in certain relationships. We can think of the past imempe here
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asenforcingthat a certain relationship already holds, rather thanoperihg any kind of interval
calculation. The semantics of other basic temporal coastns operate in the same way. They
enforce relationships betweene, andr, which are already set by the context of utterance. Many
kinds of temporal constructions work in this way, and cquoesl to what Nerbonne caltiefinite
temporal reference. He also recognizes the existenaedefinitetemporal reference, which he

attributes to the morphemmal (German for “once”, as in “John once went to the store”).

(8.15) Some other semantic rules implemented in (Nerbonne, 1984):

a. Indefinite temporal reference:
Aser ): mal’(p) iff (3¢ C e)Ase ): p
b. Past perfect (note: PLUP is short for ‘pluperfect’, whiciNerbonne’s terminology
for past perfect):
Aser )= PLUP(p) iff (e<r <) AAser |= p
c. Present (note: Nerbonne analyses the present temsglésatingthatr = swhere
p is an atelic predicate):
Aser EPRESD) iff (r =e<s)AAser = p

d. Frame adverbials (noté:denotes a frame adverbial):

Aser FE F(p)iff 1 C [fa,, AAserF P

As Nerbonne’s analysis is referential in nature, it is sabfe criticisms of referential theories
in general. Though | defer discussing such criticisms ttiee®d.3. There do, however, seem to
be some problems with a Reichenbachian semantics (cf. &2mii989)), which are not specific
to (Nerbonne, 1984).

One main criticism of a compositional, Reichenbachiarmgttrent of tense constructions has
to do with how the relationships betweErandR, and betweelR andScan be set by the temporal
morphemes in the logical form. It turns out that coming uphvattreatment which is consistent
with all of Reichenbach’s observations is not straightafand at all. As a first approximation, let’s

consider that the tense morphemes have the following ¢nions. In this analysis, we treat the
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future morphemavill as being compositionally constructed from the presentetansl the future
auxiliary woll (i.e. will is woll inflected for present tense). This is consistent witth having the

SR-E structure (posterior present).

(8.16) First attempt to attribute Reichenbachian contributioogeénse morphemes:
- PRESR=S
-  PAST:R< S
- wol: R<E
- PERFE <R

- default: unlessvoll or PERF is presenE = R

The problem with the above account is that future perfecstrantions ill have) are predicted
to be contradictory, sinogoll stipulates thaR < E and PERF stipulates thet< R. So, the above
analysis cannot be correct, it is inconsistent.

But what if we modifiedwoll such that it stipulated a relation betweRrand S, rather than

betweerR andE:

(8.17) Second attempt to attribute Reichenbachian contributioriense morphemes:
-  PRES:R= S(or maybeS<R)
-  PAST:R<S
- woll: S<R
- PERFE <R

- default: unless PERF is preseht= R

This analysis has no issue with the future perfect, but isdwere a problem witiwouldr. In an
analysis where we treatoll as an auxiliary verb which can be inflected for tense, it is wmm to
treatwouldr aswoll inflected for past tense. But, this cannot be right becawadestipulates that
S< Rand the past tense stipulates tRat S, hence we should not be allowed to infledll for past

tense. Perhaps we should analyamildr as an independent constituent, unrelated compositionally
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to woll. The problem with doing this is that there is no relation wa aasign tonvouldy which
gives the correct reading. If analymuldr as stipulatindR < E, which might seem reasonable,
it is inconsistent with constructions of the fonould have since PERF stipulates that< R. If
we analyzevouldr as stipulating thaR = E or E < R, then it is predicted to be truth-conditionally
equivalent to simple past and past perfect respectiveligtwihis not. Similarly, havingvouldr
stipulate any relationship betwe8andR other tharR < Scompletely mis-represents the meaning
of wouldy.

A separate problem with the analysis in (8.17) is that Reibaeh’spermanence of the refer-
ence pointprinciple relies orwill being at least compatible with &)R-E interpretation. Recall

the preference of (8.18-a) over (8.18-b).

(8.18) Reichenbach’s ‘permanence of the reference point’ prieogxplains our preference of
(@) over (b)
a. | have not decided which train | shall take.

b. 1did not decide which train | shall take.

According to Reichenbach, we prefer (8.18-a) over (8.1&dxnause in (8.18-a), we can hold
the reference point constant between the matrix and sutaisdiclauses, while in (8.18-b) we
cannot. So, if we adopt an analysis in whighl is incompatible with at$ R-E structure, we must
abandon Reichenbach'’s principle of the permanence of teeerece point (or least start stipulating
exceptions), which is unattractive since this principlastdutes a major portion of Reichenbach’s
theory.

As one final attempt to salvage a Reichenbachian analysisnsetmorphemes, we might
abandon the assumption thaill and/orwould havewoll as their root morpheme, and suppose a

treatment in which PAST, PRES, and FUT are completely distin

(8.19) Third attempt to attribute Reichenbachian contributiom$dnse morphemes:
-  PRESR=S
-  PAST:R<S
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- FUT:S<R
- PERFE<R
- wouldr: R<SandR< E

- default: unless PERF avouldy is presentE = R

But, this analysis has the same problem concermngld; that our last one hadyould have
constructions are inconsistent. By looking more closelylaat is going on, we can see that the
underlying problem witlwould haveconstructions is that three temporal poiats not enougho
represent their meanings. Consider the original situatievhich | introducewnouldy. Two parents
are watching a home video of their son. The mother then saghrthy would have grown 6 inches
before the end of that year.” In this case, the reference sieeens to be the time depicted in the
video (which is before the utterance time). The event tinigKowing 6 inches) is also in the past,
but not necessarily ordered relative to the reference time. Rattieevent time is ordered relative
to afourthtemporal point, which is in the past but after the referenmoet (Ogihara, 1989) labels
a point like this eguasi-reference pointt seems that, without reference to a fourth temporal point

we cannot accurately describe the semantiesafldr haveconstructions.

8.2.3 Reichenbachian Tense Structures

(Hornstein, 1990) is another implementation of Reichehlsaideas, though very unique. Rather
than using structural diagrams lil&R,E to summarize the temporal relationship betw&eR,
andE, Hornstein includes what he calisnse structureas actually part of the metalanguage (or
perhaps as an intermediate syntactic stage before intatiprein the metalanguage). Hence, our
interpretation of tenses reduces to our interpretatiorhesé¢ structures (and not the other way
around). Tense morphemes, then, compositionally builsetls¢ructures, and various phenomena
are accounted for by placing restrictions on these tengetates. In this section, | briefly introduce
the basics of Hornstein’s approach, and provide some of nmyamsnments on his idea in general.

Hornstein use$, R, andE to denote the usual Reichenbachian points used to definestens
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His tense structures are composed by orde§rig andE linearly, and then separating each letter
with either a comma (,) or underlined distance)( Semantically, two points are simultaneous if
separated by a comma (and said to be syntactiealpciatedl and two points are in a precedence
relationship if separated by an underlined distance. Theltiag diagrams are very similar to

the original diagrams that Reichenbach used. In Hornst@iatation, the 6 basic English tense

structures are as follows:

(8.20) Hornstein’s tense structures for the 6 basic English tenses

SRE present
E,R_S past

S RE future

E_ SR present perfect
E R S pastperfect

S E R future perfect

Itis important to note that Hornstein is quite serious altenses having a syntactic realization, and
while S R E is a structure which can be interpreted to mean d® andE are all simultaneous,
that does not mean thRtS E or S E, Ror any other permutation serves equally well as a structure
of the present tense. Linear order matters, even amongias=sbgpoints. The basic tenses have
the specific structures that Hornstein assigns to them, #ret structures may be semantically
identical, but they are stilbther structures. Rules Hornstein presents which account foowsr
phenomena in more complicated situations rely on this ptymd tense structures.

The 6 structures in (8.20) constitute what Hornstein céiésbiasic tense structuresr BTSs
BTSs can represent the structure of a basic tensed senteticeovother temporal modifiers.
When temporal modifiers (adverbs, temporal subordinatgsels etc.) need to be incorporated
into a tense structure, @erived tense structurer DTSis created. Different kinds of temporal
modifier come with different syntactic rules for incorpaoat but one constraint must always hold
between the state of a BTS before and after a structuralatenvhas occurred. Hornstein names

this constraint theonstraint on DTS®r CDTS which is presented below:

(8.21) Hornstein’s Constraint on DTS (CDTS):
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DTS must preserve BTS. BTSs are preserved iff

a. No points are associated in DTS that are not associatei$n B

b. The linear order of points in DTS is the same as that in BTS.

In other words, for any BTS in a DTS, the points in that BTS nheste their linear order and
underlined distances preserved. We can see some basic lesashphis constraint in action by
looking at simple adverbial modification. For Hornsteinyerdbial modification occurs by associ-

atingRor E in the BTS with the temporal point the adverb denotes in th&Hence, (8.22-a) is

well-formed, but (8.22-b) is not:

(8.22) Temporal adverbial modification occurs by associating R owikh the temporal point

the adverb denotes:

a. John left yesterday.

yesterday

E,.R S E,.R_S
yesterday
b. *John left tomorrow
tomorrow
E.R_S x——S E,R
tomorrow

(8.22-a) is well-formed because both components of the C&Y€Satisfied by modifying the
BTS with yesterday (8.22-b) is ill-formed because the linear order of the terappoints in the

BTS was not preserved by modifying it witbmorrow

Temporal adverbial clauses work in a similar way. The BT $hefrhatrix clause is modified by
the subordinate clause to construct a DTS, which is sulpebet CDTS. Incorporating a temporal
subordinate clause into a BTS though involves a differegar@hm. Hornstein names this process

therule for temporal connectivglRTC):
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(8.23) Hornstein’s rule for temporal connectives (RTC):
Given the following syntactic configuration, where TC is anporal connective e.g.

whenor after:

[S...TNS_I_...[adjunctTC[S...TN&...]]]
(i) Write the BTS of TNS under the BTS of TN§ Associate theS points.
Associate th& points by movingR, to Ry, placingE, accordingly.

(i) The movement oR, to a position associated witR, must obey the CDTS.

| conclude the introduction of Hornstein’s system by pravgdsome examples which demon-

strate the RTC. Consider (8.24):

(8.24) Example sentences demonstrating the RTC:

a. John came as Harry arrived.

EiL,Ri_ S RTC E1, Tl _ 5‘1

E2,R2_SQ E27R2_S’2

b. *John came as Harry arrives.

EiL,Ri S RTC EL,Ri S
X >

SZ7R27E2 SZ,RZ,EZ
]

The diagrams in (8.24) show how Hornstein’s RTC correlatél wur intuitions regarding the
acceptability of certain tense structures embedded inr aémse structures. Hornstein provides
numerous other examples and detailed discussion as waligkhl believe this introduction has
served its purpose.

My main criticism of Hornstein’s approach is that, it is nég¢ar to me that representing tenses
as structured objects within the metalanguage should bnilating. In Hornstein’s approach,

the organization of the tense morphemes in all of the clabséd a determinate tense structure
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for an utterance. Restrictions are then stipulated whictkrsame tense structures as valid, and
others as invalid. Valid tense structures then have rulashmban generate semantic (logical)
interpretations of the type with which we are familiar, winimake assertions concerning the times
of various events and named temporal points and their oglstips to each other.

But what does imeanto stipulate a restriction which allows some tense strestand disal-
lows others? There are rules which generate logical asasrgiven a tense structure, and so it
may also be possible to create rules which generate logssairions given restrictions on these
structures. Let’s call these hypothetical rutestriction translation rules But how do we know,
assuming we even have such restriction translation riies the resulting logical assertions cor-
responding to our restrictions are illuminating? Perhdygsdnly way to form such restriction
translation rules results in nothing more than a case-Bg-etimination of those patterns we find
infelicitous. If this were the case, then we could hardly g8&t such restrictions are illuminating
when applied to Hornstein-style tense structures. Mayaeismot the case. Maybe it is possible
to construct such restriction translation rules such thaminating logical assertions are gener-
ated. | neither claim that it is or is not possible. My crisici with Hornstein’s approach is he does
not discuss this issue.

A number of useful intuitions are explainable in terms of kkiein’s system, including but not
limited to our observation of certain linguistic phenomema concerns regarding the feasibility
of language acquisition. But explaining these intuitiamstructural terms leaves something to be
desired where the structures do not immediately seem todrgmeepresentation in logic, language,
or cognition. It seems to me that if you are presenting anyamalvhich makes use of a new
formal apparatus, then part of the presentation should heerned with defending its ability to
represent illuminating generalizations. Many semansdake for granted the assumption that
statements in their metalanguage represent illuminatemgelizations, because they are using
some sort of formal logic to represent these generalizatiand formal logics enjoy an extensive
history of philosophical discussion which is concernedwlite notion that logic is a valid means of

representing thoughts or assertions. Therefore, if onewde a logical semantic formula which
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is concise and asserts truth conditions which rule out maifgreint cases, it can be regarded as
academic progress. The case that corresponding concisgi@ss made regarding Hornstein’s
tense structures share this property is simply not made bydtgin.

As a secondary concern, it seems that there is reason toddfiat indeed it is not possible
to construct our hypothetical restriction translatioresul The main observation which supports
this claim is that multiple tense structures may share tlaetesame semantic interpretation, and
Hornstein’s approach relies on this property of tense &iras for a number of reasons. For ex-
ample, Hornstein’s approach asserts and relies on the assmthat differentinear orderingsof
simultaneous temporal points should be regarded as diffessbetween tense structures (not two
representations of the same structure). A rule might lababatructur& R E valid, butR,.S E
invalid, even though both structures have the same sematgipretation §= RAR < E). This
property has philosophical grounds in the assumptionght andE aredistincttemporal points
and therefore must be linearly ordered on a timeline; if tiévthese points were at the exact same
place on the timeline then they would not be different poiAdiso, explanations of certain exam-
ples with embedded tense structures rely on interactingwith some tense structures and not
with others, even where they might be interpreted idenic&lo, we are left with the question: If
two distinct tense structures have the same interpretatibat does imeanto write a rule which

disallows one and allows the other?” | do not know, and unfuately, Hornstein does not say.

8.3 Referential Approaches

| conclude this brief tour of the tense literature by lookaiganother faction which has splintered
off in recent history. The common claim which unites the abmbers of this faction, is that
tenses (or at least, the temporal interpretations of eyantseferentialin nature. Two works that
have a particular causal relation to the existence of thisalcof thought are (Partee, 1973) and
(Eng, 1981). For a variety of reasons, this claim has lostrobits support, at least in its strong

form (that tenses arpurely referential). Nevertheless, the idea is a major part of iktoty of
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tense semantics, and there are still some rebels out theca Wwbld to it. In this section, | discuss
reasons for supposing that tense might have this refetetiare, as well as reasons for supposing
that it might not.

The validity of the idea that we can treat tenses as refalestiems from (Partee, 1973) and
(Enc, 1981). The former introduces the general idea tingetemight be referential in nature, while
the latter discredits the classical quantification-badtireative at the time and fully embraces a
purely referential (indexical, in fact) account of tensestouctions. Partee (1973) notices that the
behavior of tense is similar to the behavior of pronouns ia@ety of ways, while (Eng, 1981) is
most famous for presenting a variety of examples which destnate that tenseannothave the
kind of scoping effects we would predict given a quantificaéil operator theory. In this section |
begin by reviewing Partee’s analysis, then Enc¢’s, andlfisime arguments against treating tense

as, at least purely, referential.

8.3.1 Pronominal-like Treatment of Tense

In (Partee, 1973), Partee points out a number of similarligtween the interpretive behavior of
tense, and that of pronouns. The idea is that, if the solefialpoonoun is to refer (to something),
then perhaps tenses have this quality as well. Partee begithsmonstrating a similarity between

deicticuses of pronouns and a corresponding usage of the past tense:

(8.25) Partee’s deictic usage of tense:

a. Examples of deictic pronouns:

(i)  With referent fixed by a gesturete shouldn’'t be in here.

(i)  With referent fixed by contex&he left me.

(i)  With referent left vagueThey haven't installed my telephone yet.
b. Examples of deictic tenses:

(i)  With referent fixed by contextdidn’t turn off the stove.

(i)  With referent left vagueJohn went to a private school.
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(8.25) demonstrates the parallels that Partee notes whistbetween deictic pronouns and certain
usages of the past tense. In (8.25-a-i), the utterance @srgzanied by a gesture (such as pointing),
and the referent offie is thus fixed. Partee notes that we are incapable of providiradogous
gestures when it comes to time—we do not have anything lilegoral finger. However, she
also notes that deictic pronouns need not always be accoetpby gestures. For example, they
can be fixed by the context or even left vague. For exampl&,&b(a-ii), Partee sets the scene with
the example being uttered by a man who has his head in his h@&hds,sheclearly refers to the
girl he used to be with. (8.25-b-i) is supposed to be the teal@malog of this reading. (8.25-b-i)
is neither asserting that the speaker has never turnedeoffttive, nor that there is merely some
past time at which the speaker does not turn off the stovesdhee the two possible readings
resulting from a scope-based quantificational treatmdetfitst option corresponds to the tense
scoping under negation, and the second option corresponiti® ttense scoping over negation.
Rather, (8.25-b-i) seems to be asserting #tatome contextually fixed past tintlee speaker does
not turn off the stove. If (8.25-b-i) is uttered while the ager is driving down the freeway, as
Partee presents it, then such a contextually fixed time wprdtably be just before the speaker
leaves the house. According to Partee, this is analogoiretocantextually fixed referent ghein
(8.25-a-ii).

Tenses do ndtaveto be fixed to certain times though, Partee notes this in el@(B®25-b-ii).
Partee also notes, however, that this is yet another psopégronouns. Specifically, she draws
an analogy betweewagueusages of the past tense and corresponding vague pronoghsas
theyin (8.25-a-iii). The speaker of (8.25-a-iii) need not reterany particular party. In fact,
she might not eveknowwho is is supposed to install her phone. This does not gtepfrom
referring, however. In (8.25-a-iiitheystill refers; its referent is simply left vague. Partee ote
that this seems to correspond to usages of the past tensastitét in (8.25-b-ii). Just dbeyin
(8.25-a-iii) seems capable of referringwoever is supposed to install the speaker’'s ph&AST

in (8.25-b-ii) seems to be refer whenever John went to the private school
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Partee continues by noting that tenses, like pronouns, seempatible withanaphoricinter-

pretations with explicit antecedents:

(8.26) Partee’s anaphoric usage of tense:

a. Examples of anaphoric pronouns:
(i) Sam took the car yesterday and Sheila took it today.
(i)  He who stole my cow, he will suffer the penalties.

b. Examples of anaphoric tense:
() Sheila had a party last Friday and Sam got drunk.

(i)  When Susan walked in, Peter left.

In the examples above, (8.26-b-i) is presented as analdg¢826-a-i) and also with (8.26-a/b-ii).
In (8.26-a-i),it is anaphoric tdahe car In (8.26-b-i), the past tense in the second conjoined elaus
is anaphoric to the past tense in the first. Hence, (8.26ske)ns to assert that Sam gets drunk
at the same timéhat Sheila had a party, and not merely that he gets drunknaé sone in the
past. The analog between (8.26-a/b-ii) is that in (8.28;ake pronoun seems redundant, just
as in (8.26-b-ii), the tense seems redundant. In (8.2h-&hie referent oheis spelled out in
a topical clause, while in (8.26-b-ii), the referent of thesptense is spelled out in a temporal
adverbial clause. The difference between pronouns likeril{8.26-a-ii) and tense usages like that
in (8.26-b-ii) is that tenses are obligatory in English, letpronominal subjects are not. Hence,
the slightly more belabored/archaic feel of (8.26-a-ii).

Another critical similarity between pronouns and tens¢ Baatee points out is that tenses seem

to be compatible wittbound variablanterpretations:

(8.27) Partee’s bound variable usage of tense:
a. Examples of bound variable pronouns:
(i) If one of the arrows hits the target, it's mine.
(i) Every student spoke to the student in front of him.

b. Examples of bound variable tense:
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(i) If Susan comes in, John will leave immediately.

(i)  When you eat Chinese food, you're always hungry an haterl

In (8.27-a-i),it seems to be interpreted as a bound variable, whose value andeeset by the
conditional clause—though other analyses are also pesshbth as a pronoun-of-laziness a la
(Geach, 1962). Partee is not particularly concerned wighetkact formalism of the pronominal
case, but rather with the observation that it seems appicatihe tense-based examples as well.
For instance, (8.27-b-i) seems parallel to (8.27-a-i) &t thhe time at whichheave immediately

is evaluated relative to seerdgependenbn the time at which Susan comes in. Moreover, the
embedded clause in the conditional in (8.27-b-i) does neinsto refer to any particular time
(vague or not), but rather seems to be quantifying over ptestimes at which Susan comes in.
In this case, the time at which Susan comes in and the timeiahwlbhn leaves immediately are
seemingly bound by the same operator. Partee also providegpdes such as (8.27-b-ii) in which
this temporal quantification seems more overt. In (8.2ij;atis quite standard to analyzsery
studentas binding both a trace in the matrix clause as weliasin the prepositional phrase. This
seems directly analogousabwvaysin (8.27-b-ii) quantifying over a temporal variable anddiimg

it to the time both at with Chinese food is eaten and relatwehich one is hungry an hour later.

Partee also shows that scope interactions seem to occurtesmgoral quantifiers are in play:

(8.28) Partee’s demonstration of scope effects with temporal tifiewrs:

If John had married Susan, he would have had everything heedian

Partee notes that in (8.28yerything he wanted ambiguous between a bound-variable reading,
and a deictic reading (regarding the tense). Under theidegzading, the past tense aantrefers

to some contextually salient past time (such as a time athwhé& might have married Susan).
Under the bound variable reading, Partee hypothesizes &ké&FPWould have(t) have everything
he (t) want”. Partee points out that this structure could gengi@@8) by havingwould have
guantify-in, by substituting the firétwith would haveand substituting the secomdvith its pro-

form, PAST. Partee also notes that this ambiguity betweauadband deictic interpretation of the
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time at whicheverything he wants interpreted mirrors the capability of pronouns to berinteted

deictically, even in contexts where bound-variable regsliare available.

8.3.2 The Implausibility of Scope-based Tense Operators

(Enc, 1981) is a proposal to treat nouns and verbs as inalexithat is, a proposal to treat the
denotations of nouns and verbs as provided by the contexttlgrike traditional indexicals like

I, here andnow. While most of her presentation is concerned with analy#ivegimesat which
nominal and verbal constructions are evaluated, it is d¢letrshe intends for the general strategy
to apply to locations and other contextually salient infation as well. Part of her goal, then, is to
show that the time at which nominals are evaluatewiziependent on tense in any way. Since the
classical treatment of tense is to suppose that it is an tipeyaer propositions, such an analysis
should effect the temporal interpretation of nominals withese propositions as well. By showing
that an NPs temporal properties are independent of tengeafgunes that she has trivialized the
scope of tense such that the only items it has any effect onaales. But, to say that only one
thing within the scope of an operator is sensitive to theotdfef that operator is to say that it has
no scope at all. With scope-based tense operators showrptoblematic, Enc then hypothesizes
that verbs are indexical in nature as well, just as nouns baga shown to be. Tense and temporal
adverbials then, are treated by Enc¢ as providing pragmealformedness conditions. Hence,
just as a pronouhe may refer to a contextually salient individual, but is onlycaptable if that
individual is male, Eng argues that verbs refer to denoatrelative to a contextually salient time,
but are only acceptable if that time agrees with the othepteal elements of the sentence.

(Eng, 1981) is most famous for its arguments against dakscope-based temporal operators.
She provides a number of examples which are either impessil#xpress with traditional tense
operators, or for which a logical form must be proposed wilécko far disconnected from the
linguistic form that it should not be taken as a vatianslation The first class of problems borne
out by a classic treatment of tense are cases of, accordibggd'quantifying over more than one

tense slot”. Examples like those below illustrate the peobl
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(8.29) Eng’s examples of ‘quantifying over more than one tens# slo

a. Allrich men were obnoxious children.
b. Every member of our investment club will buy a house.

c. Tom dated every Miss America.

The common issue among the examples in (8.29) is that eachpdxdnas only one tense mor-
pheme, but in order to get the right readings, the nominal8.20) need to be evaluatédthat a

time which seems compatible with the tense, as well as astimiéch are not. For example, if we
apply a classical tense operator analysis to (8.29-a),weecan get only one of the two possible

representations below:

(8.30) Possible representations of (8.29-a) under a classic tepseator analysis:

a. P[v¥x(rich-man(x) — obnoxious-chilgx))]
b.  (¥x)rich-marn(x) — P[obnoxious-childx)]

But neither of these is right. (8.30-a) is making a claim abodividuals who at some point in the
past were both rich men and obnoxious children (at the same) tand (8.30-b) is making a claim
only about present rich men, where we would like to talk atadiuich men, past and present. The
other examples in (8.29) demonstrate the same deficien@9-{8 forces us to choose between
only considering current members of the club, or making aeri®n that those members who
buy a house in the future are membuaisenthey buy the house, which is not actually asserted.
Similarly, a classical analysis of (8.29-c) forces eitherassertion that Tom dated every Miss
Americawhile they were Miss America, or else only consider those peopleara Miss America
at the present (by quantifying in).

Another class of problems with a classic analysis of tensalabbed by En¢ as cases of “the
missing tense operator”. These sorts of examples seemuoedhe ability to evaluate nominals

at times which are neither compatible with the tense operatw the present time:

(8.31) Eng’s examples of ‘the missing tense operator’:
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a. John will meet every hostage at the president’s party.

b. Every fugitive is now in jail.

In (8.31-a), we are presented with a scenario in which theigeat is throwing a party for all
of the recently-rescued hostages from a big internatiomadient. The example sentence contains
exactly one future tense morpheme, and therefore by playitiigscope everything in the sentence
should be either evaluated at some future time or at theamtertime. But, those who are coming
to the party are neither hostages at the time of the utteyaaceare they hostages at any time in
the future. Analyzing (8.31-a) with a classical tense tiiegould require an impliciP operator
which scopes only oveavery hostagea move which seems inconsistent with linguistic data,esinc
tenses never occur overtly in such syntactic environme8tmilarly, (8.31-b) is in the present
tense and therefore would be analyzed as having no Prioggznators, yeevery fugitivecannot
be evaluated at the utterance time since it is referringatst fugitives—fugitives whaare in jail
are not fugitives, right?

Enc also provides compelling arguments for abandonirgsatal tense operators by illustrating

cases of “scope clash”:

(8.32) Encg’s examples of ‘scope clash’:

a. Every congressman who remembers a president will be patiye

b. Every committee member will investigate an official in Baa's administration.

In (8.32-a), there is no way we can organize the various ¢operavolved to get the reading we
want. This example is uttered about a future in which theigessy has been abolished, and it
is being asserted that those congressmen who are old enougimémber a president will be at
the party. In this example, we waevery congressman scope ovea presidenisince we do not
want to require every congressman to remembesémeepresident), and we want the future tense
to scope oveevery congressmaisince we are talking about future congressmen), but thcefo

a presidento be within the scope of the future tense, which we do not wante there will be no

presidents at that time. The same problem crops up in (8.3Rxhis case, we are talking about
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committee members of the administratiaiter Reagan’s. And so we wagbmmittee membeo

be in the scope of the future tense (they are future commitimbers), and we waian official

to be in the scope advery committee membg@hey need not all investigate the same official), but
this forcesReagan’s administratioto be within the scope of the future tense, which we do not
want, since there will be no such administration at the time.

Examples of this sort lead En¢ to conclude that the tempatafpretation of nominals is
independent of tense operators. Moreover, the only itemshadeem to show any sensitivity to
tense operators are verbs. But, again, to claim that onlkimkof item is sensitive to an operator
is to say that the operator really has no scope at all; theedoap been trivialized. En¢ continues to
provide a referential theory of tense in the footsteps ofté@a 1973), though while Partee supposes
that tenses are referential, Enc instead supposes thz theemselves are referential (indexical).
This small difference is due to En¢’s concern that langsagleich do not have overt tense still
seem capable of assigning contextual times to their verltl (wwithout adverbials). A complete
review of the details of En¢’s implementation will not beopided here. Rather, | indent to make

some general remarks on the idea of referential tense irgiene

8.3.3 Some Challenges of a Referential Tense Theory

The similarities between tense and pronominals pointedpartee (1973) are undeniable. But
is similarity or analogyas far is it goes? Is it possible that tenses actuatytemporal pro-forms?

It looks like they are probably not. Under more scrutinouslgsis, it seems that there are a num-
ber of problems with the hypothesis that tenses are (purefgjential. Partee herself, in (Partee,
1984), recognizes these problems and opts to implemenblserations in a Discourse Represen-
tation Theory framework (Kamp, 1981; Kamp and Reyle, 1988)dad, in which the underlying
interpretation of anaphora in general in quantificationalature. | conclude this chapter by noting
some of these problems. It should be noted that the followiagussion is more or less parallel
to that in (Ogihara, 1989); the main structure of the disicussomes from Ogihara, though | have

taken a number of liberties with it.

143



Let's start with Partee’s deictic examples. The famouseserd is reproduced below:

(8.33) Partee’s example of deictic tense:

While driving down the turnpikd:didn’t turn off the stove!

Partee notes that under a scope-based quantificationgksanaf tense, we are unable to derive
the correct reading of (8.33). This results from the only typtions under such an analysis being

(8.34-a) or (8.34-b):

(8.34) Possible representations of (8.33) under a scope-basedtijicational analysis of tense:

a. —P(I turn off the stove

b.  P—(lturn off the stove

(8.34-a) is true just in case it has never been the case tthat Speaker] turns off the stove” is
true. (8.34-b) is true just in case “[the speaker] turnslodf stove” is ever not true. (8.34-a) is too
restrictive, and (8.34-b) is too forgiving. Partee’s sugjgm to treat the past tense morpheme as

referential to a specific past time would yield a represéntauch as the one below:

(8.35) Alogical representation of Partee’s stove example witknaitial tense:

is-pastt) A —turn-off-stoves;t)

In (8.35), the referenced time is treated as a free variatiech is consistent with a standard
analysis of deictic pronouns. The key here is to determinat wiurn-off-stovés,t) means. If we
hold that a predicate is true at an interv@ist in case, in ERI Theory terms, the event described
by the predicate occurs overthat is,t represents the exact temporal location and duration of the
event, then we interpret turn-off-sto\get ) as “sturns off the stove over. Then, under a no-frills
interpretation of negatiomturn-off-stovés,t) is true just in case turn-off-stoygt) is false. If we
assume a reasonable interval which might be contextudilgngan this case, such as the couple
minutes before leaving the house, then (8.35) is too sfficst of all, it does not take that long to

turn off a stove, second of all, even if it did, the stove-togioff event would have texactlyline
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up with that interval to make (8.35) true. We could of courag that—turn-off-stovés, t) is true
just in case, at no subinterval gfa turn-off-stovés) event occurs. This would seem to yield the
truth conditions we want, but this treatment is not purefgmential, since “at no subinterval of t”
involves existential quantification-gt’ Ct...). So, at least with a standard implementation of the
ideas involved, the deictic analysis of tense is in trouble.

Partee also supposes that tenses can have anaphoricetagqms, in which previous tenses

or temporal constructions function as antecedents. Tlsgpposedly the case in (8.36):

(8.36) Some of Partee’s examples of anaphoric tense:

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

b. When Susan walked in, Peter left.

The problem with supposing that the tenses in (8.36) areharapis that they do not refer to the
sameintervals as their antecedents. At best we can say thatiisedeare, as Ogihara (1989) puts
it, dependenton the items which Partee is treating like antecedentse¥ample, the past tense in
the second conjoined clause of (8.36-a) cannot be anapbeceause the party is certainly longer
than the getting-drunk event. In (8.36-b) the interval owbich Susan walks in is not theame
interval as that over which Peter leaves. It would be vergdaied to analyze (8.36-b) as asserting
that the walking-in event actualfgllowsthe leaving event. But, there is no direct analogy between
times following one another and pronominal referents foitg one another. This is because times
are ordered in a semantically fundamental way, while irtligis are not.

To summarize, it is difficult to draw a direct analogy betwéemses and referential pro-forms
because of some critical ontological differences betwé&mes and individuals. Specifically, a
theory of temporal reference must account for notions ofpimal duration, precedence, and in-
clusion, which are not issues for nominal pro-forms. And iinclear how one would account for

these innate features of times without quantification infone or another.
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Chapter 9 Conclusion

At this point, many of the properties which distinguish ERIebry from other theories should be
clear. When viewed in isolation, of course, ERI Theory shanany properties with other theories.
For instance, like Montague’s (1974) treatment, tense ihHRory has quantificational force and
scope. Unlike (Montague, 1974) however, tense in ERI thesompt anoperatoron propositions;
ERI Theory does not treat tense as mapping propositions &y propositions, but rather modifies
the environment relative to which its scope is evaluated. Bfeory is also unlike (Prior, 1967) in
this respect, though of course Prior’s treatment of tensetiquantificational in nature. Like (Eng,
1981), ERI Theory supposes that the semantic content obvsrimherently time-sensitive. The
difference is that (Eng, 1981) supposes that verbs areicalenith respect to time, and that ex-
plicitly mentioned temporal constraints boil down to pragio well-formedness conditions, while
ERI Theory has a reverse perspective, in which verbs arétserts explicit temporal constraints,
and pragmatic well-formedness is accounted for by restg¢emporal quantification. Comparing
and contrasting thosedividual properties which ERI Theory has in common (or not) with other
theories could go on and on. What makes ERI Theory uniqukatstthas a uniqueonfiguration
of properties, and that this configuration is one which dasshave most of the major problems
discovered with other kinds of theories.

ERI Theory does not suffer from the issues inherent in rete@akapproaches (discussed in
more detail in section 8.3), because ERI Theory is not retexkin nature. However, ERI The-
ory also does not suffer from the problems Partee, for ingtapointed out with quantificational
approaches (e.g. her stove example), because ERI Thedugl@sca pragmatic account of tem-
poral quantification restriction. ERI Theory should be pregd to theories which treat tenses
as propositional operators, like (Montague, 1974; Pri®67) for a couple reasons. First, (Enc,
1981) shows fairy convincingly that these kinds of apprescsimply cannot account for various

linguistic data. Second, when operator-oriented the@iesnterpreted linguistically, they either
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ignore structural facts about language, or posit uncomeat syntactic structures which have no
grounding in syntactic theory.

One of the challenges inherent in a project as ambitiousbaral, as presenting a new theory
of tense, is keeping the scope under control. In a subjedemead broad as tense theory, it seems
as though every question addressed raises new ones. Andat &/en the case that these new
guestions are contained within the same discipline. Wiheas spanning Semantics, Pragmatics,
Philosophy, Syntax, and Comparative Linguistics, theddhsorist’s job is never complete.

At best, ERI Theory provides us with a new strategy and nehstiowith which to investigate
other matters, or even the ones discussed here, in a mospth-thanner. Immediately apparent
to me are a number of different directions we can go from h&ve.have largely glossed over a
number of technical topics, including a formal treatmenteshporal quantification. For example,
how might we apply ERI Theory to deal with adverbs lde/ays never or most of the time How
might we deal with cases which seem to involve temporal dfieetion but have no overt temporal
guantifiers, such as in “Every rich man was an obnoxious thiks En¢ (1981) notes, this state-
ment does not just say something about present rich men ot abb men at any particular past
time, but rather seems to reference all rich men at all patgj and evaluates “was an obnoxious
child” relative to each of these past times. There are alsanaber of mysteries surrounding the
present tense which are suitable for possible analysismiRI Theory. These issues include uses
of the present tense as something like a “timeless” tenge‘dshn drinks tea with breakfast”. We
also observe so-called “futurate” uses of the present t@hgeh involve plans or natural law sug-
gesting a future state of affairs as in “John leaves for Bogimorrow”, and “The sun rises at 7:00
a.m. tomorrow”. Also, there is still much to be investigatedicerning the pragmatic properties of
the classic sequence-of-tense examples. Such an anatysid aimost certainly involve refining
the algorithm for restriction of temporal quantifiers, wiiwas presented in chapter 7.

| am particularly interested in the viability of ERI Theorgr a suitably enhanced version

thereof, as an analysis of tense in other languages. Asflybneention in the introduction, overt

Y(Eng, 1981) could also be held guilty of glossing over sgtitfacts.
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tense is not universal and human languages temporallyd@sesnts in a variety of ways. These
strategies include but are not limited to relying upon abiarconstructions, and overtly marking
aspect (e.g. whether the described event is complete aogrgss). | would also like to see how
ERI Theory might be applied to languages with different afys perspectives. For example,
in English, unless we overtly mark a construction as immrfe (with -ing) there is a default
perfective interpretation. This is the main intuition b&hERI Theory’s stipulation that an event’s
interval must besubsumedby the event restriction interval. Other languages workater way,
though. My understanding is that Hungarian, for exampls @@defaultmperfectivanterpretation,
unless explicitly marked as perfective. For example, in ¢furan, a sentence equivalent to “John
built a house at 5:00 yesterday” does not entail that Johtestand finished the house-building
event within the interval denoted By00 yesterdayRather, it entails merely that Jolwas building

a house at the time. Can we attribute this difference in pmé&ation by simply stipulating that
languages must choose betweemand > when relating an event’s interval to the event restriction
interval? My limited experience suggests that nothing ierehis simple, though | would be
interested to see how such an analysis might be constructelli Theoretic terms.

Suffice it to say that future applications of ERI Theory-lthspproaches are not in short supply.
Hopefully, | have succeeded in presenting a coherent @utlithe core intuitions upon which ERI
Theory is based. And hopefully, these underlying ideas farstrong basis, from which ERI
Theory can be extended and adapted, so that we might shirve legheon problems both old and

new.
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