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Abstract

This paper presents an idea of how the notion of iconicitparticular,
temporal iconicity in narrative discourse, can be madeieitph a formal
semantic framework, such as the DRT. It argues for a distindietween
two discourse update modes: (a) non-iconic update, whiahacherises the
standard way utterances are interpreted; ane¢ic updatewhich mimes
the process of direct perception. Iconic update plays aaimte in the ac-
count of reportive and historical present, as well as theptaad progression
in past tense narrative. The proposed approach recorssthacbasic predic-
tions of previous accounts of these phenomena, and allawexfensions to
new empirical domains that go beyond temporality.

Streszczenie

W artykule pokazuje sig, jak pojecie ikonizmu, w szczegéti ikonizmu
temporalnego mze zosta eksplikowane w takiej formalno-semantycznej
teorii, jaka jest Teoria Reprezentacji Dyskursu. Przagigino argumenty na
rzecz rozranienia pomiedzy dwoma sposobami uaktualnienia w dyskurs
(a) nie ikonicznym uaktualnieniem, ktére jest standaraalsoga interpre-
tacji wypowiedzi, a (bjkonicznym uaktualnienignktére n&laduje proces
bezp&redniej obserwaciji. lkoniczne uaktualnienie odgrywatieéna role
w wyjaSnieniu ,reportaowego” oraz ,historycznego” czasu terazniejszego,
jak rébwniez progresji czasowej w narracji w czasie przesztym. Prop@me
nie posiada taka sama moc eksplanatoryczna jak amiggze podégia, a
zarazem mpe byt zastosowane w innych, m.in. pozaczasowych obrebach
empirycznych.

1 Temporal iconicity in discourse

The focus of this paper is on the well-known tendency of tiéutd order of utter-
ances in narrative discourse to mirror the temporal ordevehts described. It is
a widely spread assumption that this phenomenon is one ofuimerous manifes-
tations oficonicity in language, i.e. cases where the relationship betweerthe f
and the meaning of a linguistic sign is that of resemblanceS.®eirce’s charac-
terisation of signs according to the form-meaning relaiop was introduced into
lingistics by Roman Jakobson, along with the temporal icibpideaZ

1See Néth (2001) for an overview on the notion of ‘iconicity’semiotics, linguistics, and liter-
ature.



The chain of verbs-¥eni, vidi, vici—informs us about the order of
Caesar’s deeds first and foremost because the sequenceficate
preterits is used to reproduce the succession of repor@agrences.
The temporal order of speech events tends to mirror the afdesr-
rated events in time... (Jakobson, 1971)

It is undisputed that the narrative presentation ordenisnie way or another,
given by the nature itself. That is, some inherently lingaisharacteristics of this
discourse type reflect something inherently non-lingcisiiowever, views differ
on the question of level at which this similarity should bagad. In the classical
view inspired by Peirce and Jakobson, the relationship fisneld as resemblance
between form and meaning. A more psychological take on thtema to say that
the process of language comprehension can be conceiveddtasous experi-
encing of events in the real world” (Segal, 1995; Zwaan, 199¢an et al., 2001).
In other words, resemblance is established betweeprtdoessesf language com-
prehension and perception of non-linguistic input. Whesagers narrate events
in the chronological order they exploit the hearers’ skiliriterpret events in the
real world. The observed resemblance between form and ngeariih respect to
the order of utterances/events is a consequence of sityilaiihe processes.

Even though the basic intuition behind temporal iconicitgliso shared by for-
mal semanticists, the way chronological order is stangiardplemented in their
theories does not reflect the idea of resemblance in any wahat at the level of
meaning-form relationship or at the level of the processtdietense/aspect fea-
tures (or feature combinations) are treated as anaphdreefeato events or times
introduced previously in the discourse and establish arldtan’ relation between
their referent and the time of the main event described inctireent sentence.
Or put differently, sentences come with an implicit “afteat’ in their semantics
(Kamp and Reyle, 1993; Kamp et al., 2005).

The goal of this paper is to sketch out a possible avenue fonaal conception
of temporal iconicity as resemblance, within a dynamic sgrndramework, such
as the Discourse Representation Theory (DRT, Kamp and RE348; Kamp et al.,
2005). The meaning of a sentence in dynamic semantics isritext change po-
tential, i.e. a function that maps the shared informatiatestf the communication
participants before the sentence was processed to theniafion state after. The
change of the information state as each sentence is beinggsed is also referred
to as discoursepdate The change in beliefs of an agent that results from direct
perception of changes in the world can also be conceived aflasd of update,
using the same formal tools. In this paper | will argue thadaip from linguis-
tic communication and update from direct perception diifethe way they treat
the time of update, thaow. In discourse updateyowis (normally) an extended
time interval comprising the whole discourse, and in thaisee constant within
the boundaries of the same discourse. In update from diexception, there is
a newnow for each perceived change in the world. | further define thie®naof
iconic update an update mode used in communication which mimes update fro



direct perception in the way it treats the update time. Irepthkiords, iconicity is
placed at the level of the process—the process of updatelditi@n to an account
of temporal iconicity in normal, past tense narrative, #ygproach allows for a
simpler theory of tense, and provides a framework that aijuaccommodates a
host of “narrative” phenomena: reportive and historicalgent, as well as other
manifestations of perspective shifting.

After a short introduction to the DRT account of chronol@gimterpretation
of the narrative in section 2, section 3 presents an extertdithe standard notion
of update to perception, as well as the notion of iconic up@aid the account of
chronological interpretation based on it. Section 4 exgda@ome possible appli-
cations of the proposed approach that go beyond tempor&ktytion 5 concludes
with directions for further research.

2 Narration in DRT

The account of tense and aspect in narrative discourse iftatrework of DRF
concentrates on facts such as the contrast between (1) anth@basic observa-
tion is that events push the narrative forward, whereasstéd not. For instance,
both sentences in (1) describe events (achievements omatishments), i.e. ei-
ther instantaneous changes in the state of the world, ogelsaihat culminate and
reach completion at a particular instant. Thus in (1), werpiet the second event
as happening later than the first. In (2), the second sentigsmibes the same act
of pulling a gun from its holster, but viewed “from within”sa process stretching
over a period of time which does not reach completion withat period. For the
present purposes, processes belong to the same categoopas §tates (e.g-he
door was close} i.e. the category of states in a broad sense, or durateeteali-
ties. The generalisation is that states typically ovetfeplast mentioned event, i.e.
in (2) Josef turns around while the man is pulling his §un.

(1) a. Josef turned around.
b. The man pulled his gun from its holster.

(2) a. Josef turned around.
b. The man was pulling his gun from its holster.

The DRT account of (1) goes roughly as follows: We assumethieatommuni-
cation participats start with an empty common ground, neempty set of mutual
beliefs (this is absolutely unrealistic, but harmless Far task at hand). After pro-
cessing the first sentence, the common ground is updatedheitiew information
and reaches the state captured (with numerous simplificg}tim the discourse

2Here | am recapitulating the introduction in Kamp et al. @Q®ut the original ideas behind
this approach go back to Partee (1984) and Hinrichs (1986).

3In this particular example the difference in interpretatis effected by the choice of aspectual
form, simple past in (1) vs. past progressive in (2). Howgtrer state/event distinction is influenced
by many other factors, for instance, the intrinsic aspdaiaas of the verb (see e.g. Dowty, 1986).



representation structure (DRS) in (3); is a variable that refers to the event of
Josef turning around; is thelocation timeof that event—the event is included,
i.e. occurs withint; (e; C t1); the contribution of the past tense is the condi-
tion t; < now, which says that the location time of the event strictly poEs the
speech timaow.

e1,t1

eq : ‘Josef turn around
e1 €t

t1 < now

®3)

The semantics of the sentence (1b) is represented in (4.ah brdered pair
that consists of a set of presuppositions (the set of DR3wiourly brackets), and
the main DRS representing the assertive content of thersmmtelfhe main DRS
has the same structure as that in (3), introducing a locéitiwat, beforenowand
an evenk, (of a man pulling his gun) included in its location time.

627t2

r ez : ‘Man pull gun’
(4) <{ r <t }7 es C 1o >

ty < NOW

The anaphoric nature of tense is captured by the presuppastithe left hand
side of (4), which imposes a condition on the common grouadhred so far that it
should contain a (temporal) referen{reference time) lying earlier than the loca-
tion timet,, of the new event. We do find an appropriate referent in thesxdoiRS
(3)—t1, the location time of the first event—but its relationttois not specified.
Since nothing contradicts the assumption that t-, this part of the presuppo-
sition gets accommodated. The resulting DRS is then updeitbdhe content of
the main DRS in (4), yielding the representation in (5).

e1,€e2,t1,1t9

ep : ‘Josef turn around
e1 €t

es : ‘Man pull gun’

e C 1o

t1 < tg < NOW

()

The presupposition in (4) encodes basically the same dondis the expres-
sionafter that It is as if event sentences always came with an impdiftér thatin
their semantics.

For comparison, the semantics of the sentence (2b), whiehtathe use of
past progressive presents the eventuality as an ongoirggsodiffers from the
semantics of (1b) in two respects. First, while events arkided in their location
times g1 C t7), the reverse relation holds for states, which includer tlhoiation



times: to C so. This reflects the idea that states and processes are vidvoeal “
within”. Second, states come with a different presuppaositithe location time
to of the state is equal to a contextually given reference timehich is, again,
resolved to the location timg of the previously mentioned evest. This imple-

ments the idea that states do not “push the narrative fotwdtrébllows that the

statesy overlaps the event;: e; C so.

This simplistic version of the approach has a number of Wediwn problems.
First of all, if thelater thanrelation is encoded directly in the semantics of simple
past (or arrived at by semantic composition of simple pa#t thie intrinsic aspec-
tual class of the verb, etc.) then it should be present insalises. However, the
chronological interpretation is restricted to narratiangd there is a whole range of
non-narrative uses of the past tense which do not show texhigonicity, In (6),
the temporal order of the two events is not specified—theydchave occurred
in any order or simultaneously. It seems that the tempogras simply not the
point in this discourse. In (7) the second event is integutets the cause of the
first, therefore the reverse temporal order is inferred.

(6) Max spilt a bucket of water. John dropped a jar of cookies.
(7) Max fell. John pushed him.

Even if we assumed that event sentences in simple past aigwoub between
a version with theafter thatpresupposition (in the narrative) and one without (in
other contexts), it looks like a mere coincidence that thetion isafter that and
not, let’'s saybefore that which would give rise to narratives with reverse chrono-
logical order. Obviously, this can be explained by assuntitag grammar is op-
timised to express the natural order of events. Howevendlation between the
natural order of events and the order of presentation in #ngative is not made
explicit in the theory in any way.

Concerning the problem in (6) and (7), nowadays it has beanwre or less
standard to assume that tenses like the English simple pasite&encode temporal
relations to previously mentioned events. According tonsegted DRT (SDRT,
Asher and Lascarides, 2003), aspect, world knowledgeodise connectives and
other characteristics of the utterances and the speedtisityointly operate as
premises in defeasible inferencerbktorical relations such adNarration in (1),
Backgroundin (2), Parallel in (6) andExplanationin (7), which, in turn, deter-
mine (or not) the temporal relatioMarration establishes successidixplanation
establishes the reverse temporal order, Radllel leaves the relation unspecified.
However, existing SDRT-based proposals, just like theif[pRedecessors, do not
go as far as modelling temporal sequentiality as a consegquehthe fact that
events in a narrative are presentslif happening before the eyes of an observer.
This paper makes first steps towards such a model, by chasaujethe way in
which observers perceive events, and stating explicitiwhich way the processes
of direct observation and discourse interpretation arédaim



3 Updatetime

To begin with, two remarks about the nature of discoursesgnrtation structures
in DRT are in order. First, they are thought of@sceptual belief representations
that result from the interpretation of utterances, on the laend, and have them-
selves a model-theoretic interpretation, on the othert iBhthey mediate between
language and the real world, but they are not themselveoptre real world, but
rather of the speakers’ representation of the world. Secamds standard in dy-
namic semantics, the target DRS that is updated and acctasutdormation from
incoming utterances, such as (5) above, representsothenon grounaf commu-
nication participants, i.e. their mutual beliefs sharethiprocess of communica-
tion. However, nothing in the definition of DRSs preventsnthieom being used
to represent belief states in general, no matter whetheetbeliefs are acquired
by communication or from direct observation of events inweeld.* Similarly,
the notion of update can be generalised to include both adgatommunication
and update from direct perception. Update time, in turnhésgeneralised notion
for speech, or utterance time, on the one hand, and direce¢pigon time, on the
other® The central idea of the present approach is that update sitnesited differ-
ently during normal (non-iconic) update by communicatiang during update by
direct perception, which in turn is immitated in iconic upElaThis section takes
up the issue of time in these three update modes.

3.1 Update by communication

The primary function of tense is to relate the reported axaity to the utterance
time now—this much is clear. But what is the utterance time? For netado the
utterances in (8) have the same or two distinct utterancestim

(8) a. Josef turned around.
b. The man pulled his gun from its holster.

“In that case, it would be more natural to refer to thenbelief representation structuresather
thandiscourse representation structuresnce there need not be any discourse going on. Neverthe-
less, | will stick to the received acronym ‘DRS’ referringtt@ese structures.

SStrictly speaking, one should distinguish between fouesimutterance time, utterance percep-
tion time, event time, and event perception time. It woulch&riral to reserve the term ‘update time’
for utterance perception and event peception time, wheheageneralised notion for utterance and
event time could be something like ‘update-triggering ¢tene’, i.e. the time of event that causes
the update of an agent’s belief state—an utterance in thee @fasommunication, and the observed
event in the case of direct perception. The difference bexvtiee event time and the event perception
time is normally negligible: it takes time for light to ream#tina and for the two-dimensional activa-
tion pattern on the retina to undergo several processimggstaefore it is mapped to a concept like
‘spill’, ‘water’, etc. (cf. Bennett et al., 1989, p. 4: “Peagtion is a process of inference.”), However,
these processes are fast and automatic, so the update tinte cafely assumed to tightly follow
the event time. With utterances this is more of an issue,ogglpein writing, since as we all know,

a text can be written centuries before it is read. In this papl follow the widely spread tradition
of ignoring this difference.



The standard assumption, also reflected in the DRS repatgen(5) in the
previous section, is that the utterances have the sewewhich corresponds to
an extended time interval which normally comprises all tierances of the same
discourse (see e.g. discussion in Reyle et al., 2007, pp-68@J. This is what
allows us to infer, for instance, that the event of the matimuhis gun from its
holster occurred not only before the utterance (8b), but béfore the utterance
(8a).

If this were not so and each utterance had its oaw, then in order to answer a
simple question lik&Vhat's the weather like®ne would have to use the past tense:
It was raining because the speaker asking the question would be asking thieo
time of his utterance, which lies in the past by the time the answer iV his is
obviously not the way we normally use language. When we tadlugithe present,
we are normally interested in facts that will hold for somas@nable period of
time, at least as long as we are engaged in the conversatimnescan build up
common ground and take those facts for granted once thegtaalished between
the speakers.

Another manifestation of this tendency in natural languégthe fact that per-
fective aspect does not combine easily with present tendengjlish, for instance,
non-stative predicates are awkward in simple present,sftdnse is used to ex-
press simultaneity with the time of utterance, cf. Zuccli0®) and example (9)
adapted from his exampfe Similarly, present tense morphology on Russian per-
fective verbs only has interpretations referring to thefeit

(9) a. # At this moment, John attends the Tense ColloquiunaiisP
b. At this moment, John is attending the Tense ColloquiumairsP

The generalisation is well-known (see e.g. also Smith, 1B@inp and Reyle,
1993). Reyle et al. (2007, pp. 607—609) formulate it as aipitidn of theev C
now relation for the normal (non-reportive) uses of the pres&imtce non-stative
predicates with the English simple tenses, as well as Rupsgeective verbs de-
scribe events, and events are included in their locatioagjmC ¢, those aspectual
forms are ruled out wheh= now. Reyle et al. (2007, p. 608) conjecture that this
is due to the assumption that: “nothing that is of importattcevhat it [the dis-
course] talks about changes while it is in progress”. Tinmpstwhen we talk.
Reyle et al. suggest that this is ultimately due to the faattlow s treated as a
point, and that all instances in the duratidj of the discourse are thought of as
equally good candidates for playing the role of utteranoeeti The assumption
thatnowis a point does not seem necessary (and is even potentialbyepnatic)
for the present analysis which is supposed to span acrosshmnormal uses of
the present tense (under normal non-iconic update) andntiaeked” (reportive,
historical) uses (under iconic update). However, it sedrasReyle et al.’s gener-

That is, unless we have to do with reportive or historicabpre, which belong to the group of
cases, where we are not talking about the present in the haryaand the generalisations presented
in this section do not apply. Reportive and historical pnésell be our primary motivation for the
notion of iconic update in section 3.3.



alisation can also be explained by the pragmatics of comeatinoh. Under normal
circumstances, speakers follow the silent agreement naliktabout things that are
changing now, as they are talking, because in that caseewdratas been said and
agreed upon between the speakers cannot be taken for geanyetbre at a later
stage in the conversation. In other words, the common grgetsi unstable and
unreliable. This is not to say that people cannot talk ableinigs while they are
happening. It is just that that requires a special form ofat@daf the common
ground, the iconic update, discussed in section 3.3.

Finally, what does this view of update and this conceptionpafate time pre-
dict with respect to the temporal interpretation of conadatliscourses? If we
remove the presupposition of a relation to a contextuailgmgreference time from
the semantics of the sentences (for reasons given in thepsesection), then we
get no predictions whatsoever. In (10) and (11), for ingtamense semantics lo-
cates both events befonew, i.e. before the beginning of the discourse, but there is
no constraint on the order of the events with respect to et@dr.oThis is exaclty
what we want for (10), and it is consistent with the reverseyteral interpretation
of (11). (The actual inference of the reverse temporal omdl€l1) is driven by
independent mechanisms, see e.g. Jasinskaja and Kanrag@6d.1), and will not
be discussed in this paper.)

(10) a. Max spilt a bucket of water.
b. John dropped a jar of cookies.

(11) a. Max fell.
b. John pushed him.

3.2 Update from direct observation

The way we treat the update time in direct perception is glifferent. When we
perceive events as they are happening, the relationshiggbatthe update time and
the event time is much more direct. Events are not markectfwel Rather, every
event happensow, and we cannot directly observe past or future events. Bhat i
the moment when the information of the event enters our nthmlpdate time) is
the only handle we get on the actual event time. In this casmites more sense
to treat all update times as distinct. Otherwise, we wouldb®oable to store the
observed events in the right temporal order.

Suppose the observer directly perceives the sequence woifsedescribed in
(12). These are not utterances s/he hears, but metalangeaggptions of the
events s/he observes. Figures 1 and 2 show conceptual eefatisns of the ob-
served events as they enter the overall concpetual repatisenof the observer's
current belief state. One can think of them as the resulttefmetation and con-
ceptualisation of the visual, auditory, and other sensgpyt effected by the actual
happenings. The conditiar, C now, which could perhaps even be strengthened
to e, = now, reflects the idea that the event timsehe update time.



(12) a. Max spills a bucket of water. [on Dec 16, 2011 AD, aDa63]
b. John drops a jar of cookies. [on Dec 16, 2011 AD, at 16:(35:09

Let us ignore all the previous beliefs of the observer and stgh an empty
belief state representation. The update of an empty bahéé svith the DRS in
Figure 1, results in a DRS equivalent to that in Figure 1, Whieen represents the
“context” to be updated with the DRS in Figure 2 by the time $beond event is
processed. If the observer were using the standard comatiweiaipdate proce-
dure described in previous sections, the second updatedvedthler result in the
inference that the events happen simultaneously (on thergg®n thate; = now
andes, = now) or in no temporal inference at all (on the assumption ¢hat now
andey; C now), that is, after perceiving the two events happening $rict a
sequence, the observer would still not know in which ordey thappened.

One way to distinguish between the two instancesi@#, is to put the first
instance in the scope of an appropriate operator. For tmfgoge, we introduce the
operator MM (memory), which is supposed to reflect the idea that with et
observation, the result of the previous update of the oleserielief state becomes
a memory of an earlier perceptioi he result is shown in Figure 3.

The definition of the MM operator is given in (13), using Kamp et al.’s (2005)
framework for propositional attitudes. The DRSrepresenting the previous belief
state is embedded in an attitude context—a perception stat@hose agent is the
observer him/herselfi(for ‘I', 1 sG). The attitude state is located in the past, i.e.
before the new, post-observatioow,: ¢+ C s%'; t < now,. All occurrences
of now; in K are internal to the attitude context, and are mapped to terme
anchort. That is,now; represents the observer's ‘now’ within that past memory,
whereasow, represents the actual, new ‘now’.

t, Satt

s ATT (i, (PERCEIVE(K)) , (now, t))
t g Satt

t < now,

(13) MEM(K) =

If we unpack the content of the attitude state, mapping alititernal anchors
to their external counterparts, the old, pre-observatimow’ becomes past, i.e.
preceding the new, post-observation ‘now’, as shown in i€igu

In sum, we perceive changes in the environment one afterttiee, dhese enter
our conceptual representation as they are perceived, svém time out there in
the real world gets mapped more or less directly to a time énctinceptual rep-
resentation. One might wonder, what we really know aboutguion of events
and how realistic this strictly linear view of perception Bbviously, this view is
a simplification. Even if we restrict our attention to visialone: Continuous ob-
servation might be conceived of as a linear sequence ofdixati-states in which
the observer focuses on a particular fragment of his/heraViseld, and in which
the lion’s share of visual information is consumed. Howetke perception of
one even relatively simple event will often take severaltiofes, which are not



€1 €2
ey : ‘Max spill water’ ey : ‘John drop cookies
e1 € now es € now
Figure 1: DRS for (12a). Figure 2: DRS for (12b).
€2 e1, ety
el e1 : ‘Max spill water’
MEM | e : ‘Max spill water’ e1 Cty
e1 € now t1 < how
ez : “John drop cookies’ ez : "John drop cookies

Figure 3: Update from direct obser-Figure 4. The content of EM un-
vation packed.

guaranteed to be contiguous and ordered with respect toettoegtion of other
events. This is particularly true for dynamic concepts.(mgtion), which require
observation over a stretch of time, cf. Papafragou et aDg§p0Schmiedtova and
Sahonenko (2008), Schmiedtova et al. (to appear). Thagisgption of an event
has its own duration, and the order of perception is not rsacidg strictly linear.

We will ignore these complications for the time being, asisignthat at a certain
relatively coarse level of granularity the linear view of@eption is good enough:
what happens first, is perceived first and reaches first theepbmal representation.

3.3 lconicupdate

Iconic update is an update mode used in communication, whimlvever, immi-
tates update from direct observation in the way it treataiffgate time. A prereg-
uisite for the use of iconic update is the presence aslaserver which can be the
speaker himself, another real individual, or a fictitiousetver. In our DRS lan-
guage, this condition will be satisfied by the presence oferator &s defined

in (14), which means that there must be an individutilat perceives some state of
affairs described in the DRE at timet® (observation time). All references to the
update timenowin K are mapped to their external anchor, the observation#tme

Satt

(14) OBs(0,t°, K) = | s : ATT (0, (PERCEIVE(K)) , (now, t°))
o g S(ltt

The structure of the definition is reminiscent of that for iger Mem (13), since
both introduce an attitude state, and the intenualof that attitude state is mapped
to the location time of the attitude. However, if fordwh the holder of the attitude
state is always, i.e. the speaker or the holder of another attitude in whospes

10



i, NOW

€3, t3

€2, to

elvtl

MEM | ey : ‘Sagna whips in a balt’
. MEM
OBS(i, Now, e1 C t; = now )

ey : ‘Anelka gets his head o®’
es C tg = NOW

es : ‘'z goes wide of the post’

€3 - t3 = NOW

Figure 5: Iconic update. A DRS for (15)

MEM is interpreted, for @s the percieving individuab can (though need not) be
distinct fromi. The second difference concerns the update time: the tintieeof
memory is always in the past, whereas the time of observatiorbe in the past,
present, or future with respect to the actmal. In other words, MM implements
the idea that we can only remember our own past, whereasr@plements a (shift
of) perspective—seeing the world through one’s own or soraase’s eyes.

Reportive present. The most straightforward application of iconic update is to
the interpretation of live reports, which feature the chteastic reportive use of
the present tense. This is the case where the observer ipghkes, and the per-
ception time coincides with the utterance time. Figure ghtive result of iconic
update for the fragment (15) of a live commentary on the Feablcuguay match
at the World Cup 2010.

(15) a. Sagna whips in a decent enough ball from the right...
b. Anelka gets his head to it!
c. But his glancing header goes wide of the post!

The difference to update from direct perception, is thatrdwirsive embedding
under the Mem operator does not apply to the top level DRS, but to the ORS
in the scope of the @s operator. However, since the observer®w is mapped
to the discours@ow, this does not have any effect on the temporal interpretatio
Just as in the case of direct perception, it is always therégmirted event that is
happeninghnow, whereas the previously reported events “move” into the. pase
only real difference is that the observer is not the hearee tdp level DRS always
represents the belief state of the recipient of the infolonati.e. the observer in

"Published  at: http://uk. eurosport.yahoo. conl footbal | /worl d- cup/
uruguay- france- 361810. ht nl . For reasons of space, various details are left out of the DRS
in Figure 5.

11



the case of direct perception, and the hearer—the one witeiges the utterance
events—in communication. €3 makes it explicit that the events are not perceived
by the hearer, but by the speaker.

It is not difficult to see now how iconic update avoids the peato of unstable
common ground, which arises with the classical update byntonication when
reporting changes in the world that take place while theadisse is in progress.
Knowing how football is played, one can infer from the firgewsance ‘Sagna whips
in a ball from the right’ that the result state of that eventdspi.e. the ball is
somewhere in the field, in some more or less central part Gfrie could represent
this by adding a state; and corresponding conditions to the observer’'s RS:

7, NOW
€1, Sl,tl
(16) ey : ‘Sagna whips in a balt’
OBs(i,now, | e; C t; = now )
t1 C 51
s1 : ‘ball z is in the centre’

Similarly, when we interpret the utterance (15c), whichsstnat the ball (af-
ter having been played towards the goal) misses the goal.awenger that it is
somewhere left or right of the goal, i.e. definitely at theifeey of the field, if not
out, and in any case not in the same place where it was aftéhitbe in, so we
could add the conditionss; : ‘ball z is close to goaly’ and t3 C s3 (and recall
thatts = now, cf. Figure 5). Despite the fact that baoth and ss hold ‘now’ we
do not infer that the ball is at two different locations sitankeously, because by
the time we interpret (15c¢), the DRS resresenting (15a) tseeltied under a kM
operator, so the two instances rfw are ultimately mapped to two distinct time
intervals in the top DRS (once we “unpack” the content W) cf. Figure 4 in
the previous section). If the two utterances were inteegratith respect to the
samenow, as it happens in non-iconic update by communication, wddvderive
a contradiction.

This is the explanation why the present tense does not gty esilh events
in its “normal” uses, while it does in its reportive uses. Tleemal uses are uses
under non-iconic update, which, for good reasons, shoutdbaocemployed for
talking about events happening as the discourse is in megfeeportive uses of
the present tense always require iconic update. Next, weseal how the notion
of iconic update can be applied to historical present ancb fgnse narrative.

8It might seem that conditioa; C t; = nowis in contradiction with the condition, C s;
because they jointly entail that the eventtakes place while the result stateholds, but intuitively,
the result state only comes into being immediately afteettent. However, this is a purely technical
problem, which can be given a consistent solution, and orchwvhie will not waste our time here.
For the time being we could assume that the event only coleriitial time point ofnow, whereas
the state covers the whole mbwand possibly some time aftapbw, but not the time beforaow. In
this case the state and the event do overlap, but only in tti@ imoment of the state.

12



o,t,

€2, 2
€1, tl
Mem | €1 Elck_erlls _clsmpletes
0BS(0, to, thePickwick papers )
e1 €t =now
es : ‘They are enthusiastically re-
ceived by many critics.
es C t9 = now
t° < now
‘in 1837’ (¢,)

Figure 6: Historical present. Iconic update of (17a) witfk{L

Historical present: Historical present works just like reportive present, gxce
that the observation time is located in the past and the wbsenay, but need
not be identical with the speaker. The result of iconic updaith the first two
utterances of (17) (from Zucchi, 2005) is shown in Figure 6.

(17) a. In 1837, Dickens completes tReckwick papers
b. They are enthusiastically received by many critics.
c. He moves to York
d. and marries his grand-niece Joan.
e. In 1838, they are divorced again.

The temporal modifiein 1837is an explicit indication that the present tense should
be interpreted in a context shifted to the past. Notice thatodifier applies to
the observation time¢’ rather than to any of the event times.

There is a potential problem here. After update with the fitstrance (17a)
the now of the first evene; is in the immediate scope of theB® operator, which
means that it is mapped to the observation tifhend is located in 1837. However,
after update with the second utterance (12h)is not in the immediate scope of
OBs anymore, but being in the scope of theeM operator, lies in the past of
the now of the second event, which is now mappedtoThus the inference that
e1 happens in 1837 is not granted anymore. Under iconic uptiaeyreviously
mentioned events move literally into the past, and nothsthére to stop them
from moving out of 1837 back into 1836. In other words, theeys as specified
so far, is non-monotonic in a unintended way.

One can think of various ways to fix this problem. What we realhnt is
that all the events in the scope of the sanmes@re located within its observation
time interval. One possible way to reach this is to stiputatglicitly that all the
inferences from previous updates are preserved. Anotrssilplity would be to
make the MeM operator keep track of a “big now"—a variable that recuisive
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builds up a sum of all the times of events processed so fagtlen this bighOW
that is anchored to the observation tirfieThe definitions of Mem and G8swould
have to be modified as follows:

t,T, Satt

s ATT (i, (PERCEIVE(K)) , (now;, t) , (NOW, T'))
(18) MEM(K) = | t C satt

t < now,

NOW, =T & now,

Satt

(19) OBS(0,t°, K) = | s : ATT (0, (PERCEIVE(K)) , (NOW, £°))
o g S(ltt

By default, i.e. if not specified by a kM operator, the bilNOWis set equal to the
ordinarynow. The result is that® represents the sum @ ¢t @ t3 & t4 of all the
event times from (17a)—(17d), 01837 modifies the whole sum: ‘in 183, ®
to @t Dty).

This view also implies that the modifier 1838in (17e) must open a new ob-
server’s perspective. The observer can be the same, bunibeot observation
must be distinct fromt° located in 1837. This should reflect the intuition that
temporal frame adverbials tend to introduce discontinuity the flow of the nar-
rative (see e.g. Rol3deutscher and von Stutterheim, 2008)sdquence of events
embedded under a signles® operator could be compared to a continuous video
recording, the transition to a new perspective is like a cinfn the film.

Simple past: Finally, we go back to our first example of past tense namativ
repeated in (20).

(20) a. Josef turned around.
b. The man pulled his gun from its holster.

The past tense locates the events before the discaomgé€; < now, to < now),
i.e. thenowof the speaker and the hearer. However, in order to perfoomaaip-
date we need to get access totiogvof the events themselves. One could introduce
an optional rule that allows to represent an event in the g@asin evendbserved
in the past. This yields the representation in Figure 7 ¢usitandard non-iconic
update). The two occurrences of the past tense introducep&sb perspecives
whose observers(, 02) and observation times{ t$) area priori distinct. How-
ever, we will assume that as long as nothing forces us topréethem as truly
distinct (such as the conflicting temporal locationsl837 vs. in 1838 as in the
previous example), they are interpreted as identical. ®hdiy defaulto; = o
andt{ = t5. This can be seen as a consequence of applying the genegaigire
principle of topic continuity (Givén, 1983; Jasinskaja0Z), *NEw (Blutner and
Zeevat, 2003), oMaximise Discourse Coheren¢Asher and Lascarides, 2003),
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01, OQattlj7tg

e1,t1
OBS(01,19, | €1 : ‘Josef turn around’ |)
e1 Ct1 = now

t{ < now
e, t2

OBS(02, 4, | €2 : ‘man pull gun’ )
es C tg = NOW

t9 < now

Figure 7: Simple past. Representation of (20) using a pasppetive: ‘event;
was observed to happen in the past'.

o,t°
€2,t2
e1,t1
MEM | e; : ‘Josef turn around’
0Bs(o, t°, ! )
e1 Ct; = now
es : ‘man pull gun’
es C tg = NOW
t° < now

Figure 8: Simple past. Iconic update of within the scope BEO

which advises against introducing new objects into the ansi of discourse and
bids one to assume that reference is made to previoushduntes objects as far
as possible. But once the observer and the observation tierthe same, nothing

prevents us from putting both event representations witienscope of the same
OBs operator. Of course, within the scope oB€) the DRSs should be combined
in the iconic fashion, since we are now dealing with obsémnat rather than ut-

terances, cf. the ‘iconic conjunction; in (21) and its definition in terms of iconic
update in (22).

(21) OBS(o,t, K1) A OBS(0,t, Ky) iff OBS(o,t, K1 N\; Ka2)
(22) K1 N Ky iff M EM(Kl) N Ko

The result DRS is shown in Figure 8. Notice that it has the sstnueture as the
DRS in Figure 6 for the example in historical present. Thegeral sequence of re-
ported events is established by recursive applicationeoMBM operator, whereas
the whole sequence is located in the past via anchoring tstaopaervation time.

To summarise, in this section it was shown how the standadigtions of the
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DRT account of temporal progression in narrative discogesebe reconstructed
in a theory based on an explicit notion of resemblance batwhee process of dis-
course interpretation and the process of direct percemti@vents in the world.

An account of reportive and historical uses of the preserggeame for free along
with an account of past tense narrative. But all these ptiediE were previously

obtained without an explicit representation of past measoand observer’s per-
spectives, within technically simpler theories, such asmidand Reyle’s (1993)
theory based on reference and perspective times, as welleshis (2005) ac-

count of reportive and historical present. Does the prgsmyposal gain any new
empirical grounds as compared to those theories? The netibrs@ives a brief

example of a case in point.

4 Beyond time

Do we really need an explicit representation of the observeur model, or can
we reach a perfectly adequate discourse interpretatiobyudirectly manipulating
aspects of temporal reference? If perspective taking icodise only affected its
temporal dimension, then the latter would perhaps be a singgtion. However,
perspectivisation does not only concern time. As we knowmfliterary studies as
well as from studies at the interface of literature and listics (e.g. Banfield, 1982;
Fludernik, 1993; Ryan, 2004), the holder of the perspectven if it is a fictitious
individual neither identical with the speaker nor with arfyttte characters in the
story, can be attributed a variety of properties, includirfiefs, attitudes, and even,
to some extent, action. If our discourse model is to repitabese inferences, then
the possibility of explicit reference to the observer isdad required.

Just to get a glimpse of where this approach can take us,dmrtkie following
pair of examples:

(23) a. John entered the rooma) (
b. Max was sitting in his chair.sj

(24) a. Max was sitting in his chairs)
b. John entered the roone)(

One has a clear intuition that in (23) the observer is moviog@with John: Max
sitting in his chair is the view that opens as the observetelsii the room. In (24)
the observer is in the room with Max and sees John come in.

Until now we have only represented the belief or the peroepmtate of the
observer that results from consecutive update with newrimftion. This state
can be thought of as the result state of a belief change oeptoo eveni i.e.
an update event. If such update events are also represeqiizitly in the DRS,
the difference between (23) and (24) can be easily expre3$edDRS in figure 9
shows this for (23). In addition to the observation stgteshich accumulates all the
information acquired by perception during the periédthe DRS also represents
the observation state§ which corresponds to the perception of just the state of

16



o) o o o
Oat yS$7,89,€9,€1,52

52,12
€1, tl
MEM | e : "John enter room
s°: 0BS(o, t°, e1 C t1 = now )
s9 : ‘Max sitting in chair’
ta C 9
to = NoOwW
t° C s°
t° < now
52,12
: ‘Max sitting in chair’
e9 : BECOME(s$ : OBS(0, 13, :22 Cs 9 )
to = NOW

es Ct5Ct?
er = €9

Figure 9: DRS for (23)

affairs described by the second sentence ‘Max was sittingisrchair’ and the
eventeg that brings about that state. Thatd$js the event of update of the previous
observation state with this new perceptual input.

A crucial step towards capturing the intuition behind (Z3pi establish a causal
relation between the eveat of John entering the room and the update evguf
the observer perceiving that Max is sitting in his chairresented as; = € in
figure 9. How exactly this inference comes about will not bellsg out here. We
assume that its nature is essentially the same as that cditisaldnference in ‘John
fell. He broke his leg.” The pragmatic principle of coheremsaximisation (such as
the MDC in SDRT, Asher and Lascarides, 2003) prefers ingtgtions that make
the semantic links between sentences as tight as possilgarticular, it makes the
hearer infer causal relations on top of mere temporal ssmesvherever possible.
It is natural to assume that such causal inferences carnt aif¢only the actual
reported events and states, but also the update events sad/@ts perspective
states.

The event of John entering the room can cause the observerdeiyge Max
sitting in his chair under two most plausible scenarioshezitlohn is the observer,

®The notation is somewhat changed as compared to that inopiegiections. The top DRS in
figure 9 contains an explicit referestt for the observer’s perspective state, which used to be aibpli
in the OBs operator, cfs®* in (19). The objectg; and s in the universe of the top DRS are the
external anchors af; ands; of the respective embedded DRSs, i.e. they represent tiné @vand
the states; in the perspective of the hearer (rather than the observer).
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or John entering the room causes a distinct observer (“dafrddow”) to follow
him, which in turn causes the observer to perceive Max giftirhis chair. In both
cases, we infer that the observer enters the room.

Obviously, in (24) this inference does not go through beedls observer sees
Max sitting in his chair before John enters the room. Sinaeeses precede their
effects, the event of John entering the room cannot be treeazfithe update event.

This brief example shows what can be gained by the explipiteisentation of
the observer. Inferences of this type cannot be modelledrgpective taking in
discourse is reduced to temporal perspective alone.

5 Conclusions and outlook

This paper does not do much more than present an idea of howetioa of iconic-
ity, in particular, temporal iconicity in narrative disase, can be made explicit in
a formal semantic framework, such as DRT. The central iddwmithe update time
nowis processed differently in (non-narrative) discourse iandirect perception,
and that the interpretation of narrative discourse desifitem the normal proce-
dure fornowin communication, miming direct perception. The proposgoreach
models chronological interpretation without making usesdérence times or pre-
suppositions of a temporal relation to previously menttbeeents, as is standard
in classical DRT. It covers the standard cases of past tearsative, whereas an ac-
count of reportive and historical present comes along &®.fin the vein of SDRT,
the present approach presupposes that the fact that weddeenith a narrative
is established on independent grounds, however insteadpfysstipulating that
events in aNarration follow one another, it models temporal sequentiality as a
consequence of “vicarious experiencing of events in thewedd”, by explicitly
representing the reported events as being perceived by arréctitious observer.
As long as we are only concerned with temporal perspectiig niight seem like
an unnecessary complication of the theory. However, if beoty is to model other
inferences involving the observer, such as the locationnantion of the observer
in space, as in the example we discussed, or the observdigssbend attitudes,
then a representation of the kind we proposed becomes inbmadsary.

There are many more open questions that this approach geeetor First of
all, the formal details still need to be worked out. There imajor caveat in DRT
(but also in any other dynamic semantic framework | am aw8rgvbich makes
it, as is, not entirely suitable for the task. DRT only prasdexplicit representa-
tion for belief states but not for updateevents Update in dynamic semantics is
conceived of as a function from belief states to belief stabeit not as an event
that happens at a particular time and place, involves cepaiticipants, etc., that
is, essentially the same kind of thing as an event of falljmghing, pulling one’s
gun from its holster, etc. Such a representation is negegsasrder to build a
perfect analogy between udpate by direct perception andtapd discourse, be
that iconic or non-iconic update. A proper solution to thistgem will preemt
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most other questions related to semantics that the presgmagal might rise. For
instance, the sortal difference between the object of biandardly, proposition
or fact) and the object of perception (standardly, eventtaiey was completely
ignored in this paper. If we had a systematic way of représgithe relationship
between beliefs as (sets of) propositions, on the one hawdyeliefstates which
function as prestates and result states of update evertise @ther hand, the anal-
ogy developed in this paper would not require such a bluntusason of sorts.

Also the empirical consequences of the present propodahestid to be prop-
erly explored. In the domain of temporality, our goal wasdoanstruct the stan-
dard predictions of existing theories, however in at leamt point the proposed
approach deviates from the mainstream. Standardly, ieistevthat push the narra-
tive forward, whereas states do not. In our approach, itithk@eevents, nor states,
but the sequentiality of perception, which applies to eveamd states equally. If
according to the standard approach, the discourses in €2Bjve the same inter-
pretation: the two states overlap each other (and someguslyimentioned event)
regardless of the order, in our approach (25a) and (25b)arequivalent, as they
imply different orders of perception by an observer. Botlsifiee and negative
consequences of this theoretical turn still need to be phpptudied.

(25) a. Mary was making coffee. Sue was talking with a neiginbo
b. Sue was talking with a neighbour. Mary was making coffee.

As far as implications beyond temporality are concerned,gbtentially a vast
field which only starts to be explored by formal linguists.elielevant phenomena
include various kinds of perspecitve shifting that makedhdy bread of literary
narratology, includingvoice (Who is speaking? What kinds of narrators should
be distinguished?:. Genette, 1986, 1988; Fludernik, 1998ye(Which percep-
tion point defines the field of vision in the narrative? Whosespective orients
the text?: Genette, 1986, 1988; Ryan, 2004), speech/thought representation
(Which epistemic background underlies the narrative? Whiotagonists can rea-
sonably hold this epistemic background?: Banfield, 1982¢&iinik, 1993; Pascal,
1977). In linguistics, Apresian (1986) and Paducheva (198&e among those
who argued for explicit representation of the observer edhalysis of a whole
range of linguistic phenomena. All these phenomena areoabvtandidates for
treatment within the approach proposed in this paper, lsuvitrk still needs to be
done.
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