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Abstract

Text understanding and high quality
machine translation often necessitate
the disambiguation of ambigous struc-
tures or lexical elements. Drawing in-
ferences from the context can be a
means for resolving semantic ambigu-
ities. However, often, this is an ex-
pensive strategy that, in addition, not
always comes up with a clear prefer-
ence for one of the alternatives. In
this paper, we argue that in a num-
ber of cases deep semantic analyses can
be avoided by taking into account the
constraints that the alternative readings
impose onto the information structure.
To this end, we present a study of the
ambigous German adverb erst and point
out the particular circumstances under
which the given information structure
disambiguates the adverb without fur-
ther semantic analysis.

1 Introduction

German erst is ambigous. Consider the following

examples:

(1) Peter zeigte erst auf die vierte Gliickszahl.

a) Und dann auf die zweite.

{Peter first pointed to the fourth lucky number.
And then to the second.)

b) Nicht zuvor auf die erste, zweite oder dritte.
{Peter only pointed to the fourth lucky number.
Not to the first, second or third.)

¢) Noch nicht auf die finfte.

(Peter only pointed to the fourth lucky number
so far. Not yet to the fifth.)

The alternative contexts a) - ¢) determine the
meaning of the first sentence of (1) according to
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the disambiguating translations presented. The
example testifies the following threc uses of erst:

e In the context (l.a), the recipient under-
stands the introduced event as the first of
a sequence of events that he expects to be
completed by the following text. We call this
reading:
the First of a Sequence-reading (FS).

o In the context (1.b), the recipient under-
stands erst as a signal of the speaker/writer
that the occurrence of the reported event is
not preceded by the occurrence of similar (al-
ternative) events. We call this reading:
the Exclusion of Preceding Alternatives-

reading (EPA).

e In the context (1.c), the recipient under-
stands the event as element of a sequence of
events, and the realization of the sequence,
in particular the reported rcalization of the
event at the textual perspective time, seems
to be in retardation, with regard to some
(previous) expectation about the realization
dates of the sequence. We call this reading:
the Retardation-reading (R).

As can be seen from the example, the contextual
disambiguation not only is needed for understand-
ing the text, but is a prerequisite for high quality
translation.

In the literature, different formalizations have
been discussed ((K6n79), (LG6b89), (Kon9l),
(HR8!) (the latter one for the similar noch and
schon) and others). With respect to the focus ad-
verb use (the cases (1.b) and (l.c); (1.a) being
an example of the temporal adverb use), rmod-
ellings are prevailing that associatce erst with dif-
ferent scales (cf. (Lob89)). However, a precise
evaluation of the context that can decide about
the relevant reading (for instance, what infor-
mation defines which scale) is still missing. We
tackle this problem in the framework of Discoursc
Representation Theory (DRT) (Kam81), assum-
ing that discourse representations (DRSs) may be
augmented by information structure.



2 The ersi-readings, their
entailments, presuppositions and
implicatures

2.1 The st of a Sequence interpretation

In this paper, we cannot go into detail with tests
that partition the meaning of a sentence into pre-
suppositions, asscrtious proper and implicatures
the recipient is allowed to draw from the sentence
(cf. (Tev83) for an overview of the notions used,
the tests associated with them and the problerns
connecled to them). We directly come np with
the DRSs that, to our opinion, represent the im-
pact of the different readings. We begin with the
FS-reading of (1):

pcter now e

TP(t)
t < now

(1.a) Wef (X410 ghickszan) %)
e zeigen_auf(peter,x)
¢t

,
e’y ©

estartse”
Hlere, TP stands for the actual (past) temporal
perspective that holds for the given utter-
ance/text situation. With respect to the represen-
tation and resolution of presuppositions in DR,
we relate to (vdS92). We slightly deviate from
the approach suggested there, however, iu that
we use a notation for the presupposition triggers
that is akin to the suggestion of (BES1T94): we use
so-called «-conditions which deseribe the presup-
posed objects and their characterization. In our
framework «-conditions subsume different types
of projection problems. The type is characterized
by the a-index (presp stands for “classical’ presup-
positions, def for definite descriptions, rt for ref-
crence time, re for reference event cte., compare
(1ihe95) for an overview). This index triggers the
projection routine that is specific to the respee-
tive resolution problemi.  The first argument of
the condition schema highlights the distinguishied
discourse referent (DRI of the structure to be
projected. ' ‘The representation, thus, requires a
definite description style resolution for the z that
is characterized as a fourth lucky number (with
respect to the given sctting, x together with its
deseription will be accomodated at the main level
DRS), and il presupposes a reference event ¢’ such
that the sentence event e is the first event of a
possible elaboration sequence of € (¢f. (Fbe92)
for the computation and storing of disconrse rela-
'As regards definite descriptions, the distinguished
DRI is the DRE of the head noun; in any case it is
the DRI the a-information is centered around.
Modecltheoretically the relation between the presup-
positional part and the assertional part of a DRS can
be secn as a function from information states into in-
formation states, sec (Kam95).
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tions like claboration).

2.2 The Frclusion of Preceding Alternatives
Interpretation

In the EPA-reading, erstis used as a focus adverb,
L.e. it structures its argument into focus and back-
ground. Tn the following representation of (1), we
consider the case where the numeral is focused
only, not the NP containing the numeral or the
entire event description in the scope of erst:

(1.bh)

pefer now e tel ¢2 3 ed

c: zeigen_aul
ct S,

o — =k
B = ),'-:1 ek

1=hk—1
. /\,-:1 {eq <eiyy)
(Ypres;)(ll, i=k
A, Rie;, ;)
=1 R
] }:::— Py E A "'['le.b'ej
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v - -e---optional - - - o - e e o
@
. l’j((’,)
(Yinzpl(sj st ATT(E,<BXP)| now < 2 [>)
eCe
S
¢, < eq
I 18 R —

Besides the assertion that Peter points to the
fourth lucky number at the temporal perspective
¢, the representation presupposes a sum 19 con-
sisting of a sequence of events ¢y - ¢ that arc
related via a non further specified relation R to
predicates Py - Pr. These P; are required to be
alternatives of the event description in the scope of
erst (which is called A e. DRS,). In this paper, we
cannot go into detail with the computation of the
alternatives of event descriptions. Py € AUT'p s, ,
where AUI‘DRSG:{)\C-DRSe[I”OCE,(I)I?S’,,)]Q] | Qe
ALT(FPOCa(DRS,))}, sketches the claim that
the P; are cvent descriptions that develop from
Ae.DRS, by exchanging the focused element by
an alternative (Compare (Roo85), (Roo92) for
the underlying focus theory and (BE95) for an
algorithm that calculates the concrete alterna-
tives). As mentioned, the focused clement,
which 1s marked by the underline, is assumed
to be the numeral adjective. This choice trig-
gers the structuring of the Ps into the back-
ground cvent type Ae.BAC(DRS,) (which is
A e [ Jeigenaat(petans) ) and the focused sc-

mantic constituent Az. FOC(DRS, )apn) (which is




. where n is a number

Ax. “dcf(x’m)

from the set of alternatives of 4). The relation R
has to be understood as characterizing the e; as
opportunities for Peter to point to (specific) num-
bers. In (1), these opportunities may be situations
that can be described by: The first,, / second., /
third,, number is presented to Peter. The order of
the oppertunities is inherited from the order of the
Ps, <o, which conforms to the intrinsic order of
the set of alternatives of the focused element (i.e.
O=order(ALT(FOC,(DRS,.)))). In (1), this is
the canonical order of the numbers.

The negation test, which is commonly used to
detect presuppositions, supports these structural
assurmptions.

Now, we think that the KPA-rcading inter-
pretes the asserted cvent, which is backed by the
described scenario, as the first onc that is indeed
realized within the range of possible instantiations
that the sequence of opportunitics provides, l.e.
the asserted event presents the first positive out-
come to the test about the instantiation of the
Xe. BAC(DRS,)-lype that is connected to the e;-
sequence, where each test situation e; is charac-
terized by its own specific additional test criterion
Az FOC(DRS)a)n)- *

Further linguistic tests, that we must omit
here, support the assumption that the information
about the negative tests is an entailment. There-
fore, in the representation, the negated DRSs for
the pointing-opportunities e; - e3 are part of the
main DRS.

In the literature the representation of the fo-
cusing usc of ers! (and corresponding uses of noch
and schon) often comprises the information that
the reported realization of the event is earlier or
later (depending on the reading and the adverb)
than the speaker/writer and/or the recipient (or
even a third person) would have expected. We
think that such an expectation, in the case of
the EPA-reading of ersi, is only optional. Fol-
lowing (Kén91), we think that, if present, it is not
a presupposition but a conventional implicature.
In (1.b), we use the specific mp-format and the
representation convention of (Kam95) for attitudi-
nal states in order to express the EPA-expectation
of a previous test to be successful.

2.3 The Relerdation interpretation

As for the EPA-rcading, we consider the case
where the numeral is focussed only:

?Depending on the focus structure of the phrase in
the scope of erstin (1) and depending on the contex-
tual restrictions of the admissible alternatives, other
sets of Ps might result. It is clear that depending
on this choice, the focus conditions may characterize
a thematic role, as in the described example, or the
cvent variable. Tt is also clear; as we will argue in the
next section, that not all of these sets of alternatives
can accept the KPA-reading.
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In contrast to the IPA-reading, we assumne that,
in the R-reading, the predicates P; that we ob-
tain from the information structure of the erst
argument are not related to a sequence of opportu-
nities for doing something, but describe events e;
of an expectation about the ongoing of the world
e or a plan €. The context (1) doesn’t provide fur-
ther information about the identity of the person
or persons Y to whom the introduced attitudinal
state has to be ascribed, to the speaker/writer, to
the recipient, to Peter, to someone else or to some
group of salient people. Also it doesn’t provide in-
formation about the nature of the attitude MOD.
The conditions that are introduced below the dot-
ted line exemplify possible resolutions. According
to this, Peter and the speaker/writer (i for the
distinguished DRF for the self) share the attitude
of having a plan for realizing €. Such resolutions
may be available by an inference component that
operates over richer contextual knowledge. Again,
the order of the I; and the corresponding e; is in-
ferred from the implicit order of the alternatives
of the focused element. From this setting and
the assertion of an occurrence of Pefer pownling
to the fourth lucky number at the temporal per-
spective t, the representation entails realizations
of those cvents of the presupposition line that
precede the counterpart of e in the presupposcd
sequence. As a farther (possibly optional) con-
straint, the R-reading introduces the implicaturc
that a nou further specified person or group € cx-



pected for the perspective time ¢ that the planned
or expected sequence of events should be realized
to a greater degree. Without further information
about the identity of €, it is difficult to say some-
thing more precise about the temporal location of
the £-cxpeciation than that an instance s’ of the
corresponding attitudinal state holds atl some time
before the actual now.
3  Disambiguating Criteria
3.1  The Syntax Criterion

In German focus adverbs cannotl be topicalized as
such, i.c. they cannot occeur in the vorleld po-
sition without an accompanying constituent (cf.
(Kon91})). If the sentence shows such a topicaliza-
tion ol erst - which is rnarked by the inversion of
the basic Subj-Viin-order - erst can only be used
as a time adverb, 1.e. its mcaning can only be the
1'S-reading, as exemplified by (2):

(2) Erst gab Peter Maria den Brief.

(First, Peter handed the letter to Maria.)
"T'hus, this type of topicalization disambiguates be-
iween the FS-reading on the one hand and the
IPA- and R-reading on the other. Whether there
are other syntactic criteria that further disam-
biguate between the three readings also depends
on the structural description assigned to the focus
particle use. There are suggestions of analysing
focus adverbs as syntactic co-constituents of their
foci, and there are suggestions for analysing them
only as co-constituents of the verb or its pro-
jections (sec (Bay8h), (Bay88), (Jac89), (Jac84d),
{(Kén91) among others for a discussion). We have
nothing specific to say about this here. We just
note that, wider the common assumption that the
vorfeld in German introduces at most one con-
stituent and under the ensuing assumption that
[ocus adverbs modify their foci, in sentences like
(3), erst must be interpreted as focus adverb.

(3) Krst den Briel gab Peter Maria.

(Peter only handed the letter to Maria.)

As concerns the I'S-reading, we add that, provided
it 1s syntactically licensed, this reading is strongly
supported if the sentence S2 following the erst
sentence 51 contains an adverb of temporal succe-
sion (like dann/then, danach/after this etc.) that
modifics a verbal projection of similar tense and
information structure as the erst-argument. This
latter henristics 1s expensive however, in that it
checks extra-sentential information. The follow-
ing crileria avoid this,

3.2 The Focus-Background Criterion

If the assumption of seetion 2.2 is true that in the
I5PA-scenario the background event type is tested
for specific realizations, it iy natural to think of
this scenarjo 1o be reasonably conceptualized only
if the background cvent type merits testing. ‘This
1s not the case if there is no background event type
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at all (i.e. Ae.BAC(DRSY,) is the most general
event predicate). There is no background event
type if the entire argument of erst - the verb or a
verbal projection - is in focus, or, though not in
focus, the verb does not carry enough substance in
order to provide an event type: this is the case for
the copula without the predicative complement.
Instead of technically working out the criterion,
we content ourselves with some motivating exam-
ples which are critical in this respect. In order to
avoid interfering cffects from the syntactic strue-
ture that might complicate matters with regard to
determine the scope of erst, we only list examples
with verb final position. In (4), the parentheses
mark the argument of erst, the brackets annotated
by 1" the focus element from which the semantic
focus constituent is developed. As an example,
(4.a) and (4.b) present their resulting stractured
event types. We omit this rather canonical struc-
turing for the other examples.
(4) Petra war tiberrascht, weil
(Petra was surprised because)

a) Peter erst (in [Stuttgart]y war)

T s stuttgart s
A S. (F s:- i)ctcr stuttgart j *(I'JI)A)

bh) P(){,Cl'i(,‘l's’l/ (in [Stutigart]y anwesend war)

A s | s ) [ St | (BPA)
(being in Stutltgart/ being present in Stutigart)
¢) es erst (([12.00]p war) *(EPA)
d) es erst (in [Stuttgart]p 12.00 war) (EPA)
(being 12 o’clock / being 12 o’clock in Stuttgart)
¢) Peter erst ([arbeitete]p ) *(15PA)
[) Peter erst (in [Stuttgart]y arbeitete)) (KPA)
(working in Stnttgart)
The indications (IXPA) and *(19PA) mean that one
can conceive contexts that allow for EPA or that
one can not. Without further coment, we think
that the criterion is confirmned by the data.
l'ocus-Background-criterion:
The BPA-reading is acceptable only if the scope
of erstis structured into focus and background in
such a way that the background is a specific event,
type.

3.3 The Temporal Location Criterion

The R-reading presupposes a sequence of events
(conceptualized as a plan or an expectation about,
the ongoing of the world) and it assunes that,
from the perspective of the contextual perspective
time, a part of the sequence is realized, according
to the ordering of the plan or expectation. The
reported event refers to the event of the presuppo-
sition line that marks the boundary between the
instantiated and the novn-instantiated cvent con-
cepts, and 1t does this 1y right the same way as
delinite descriptions do with respect to their an-
tecedents. Now, if this is truc and if the event
desceription contains a temporal location i the
focus, this information cannol be uscd attribu-
tively, because 11, contributes to the antecedent de-



scription and to the distinction of this antecedent
from its alternatives. Because of this setting, it
acts as a restriction on the referring expression
that helps to pick up the right antecedent from
the presupposition line. This means that, against
the background of the presupposition, this in-
formation is not new. We add that nothing of
the erst-argument is new information against this
background. New is the information about the
progress of the instantiation of the presupposed
cvent concepts. But then, stating that an event
of the corresponding antecedent type indeed was
realized (the assertional impact of the R-reading),
and stating that 1t occurred at a time as was ex-
pected (consequence of the specific description of
"antecedent’ and ’anaphor’), and simultaneously
insinnating that it could have been realized earlier
(presuppositional structure of the R-reading sup-
ported by implicature) results in a contradiction.
This, to our opinion, seems to be the explanation
of why the R-reading is not possible in case the
description in the scope of erst comes with a tem-
poral location in the focus. Compare the following
cxamples to this end.
(5) Petra war iiberrascht, weil
a) Peter erst (in [Stuttgart|p war) (R)
b) Peter erst (um [12.00]p in Stuttgart war)*(R)
(5) confirms what we have said so far. Note, by the
way, that the features of the Focus-Background-
criterion are not characteristic of the R-reading.
What about temporal locations in the back-
ground part? At first glance, it seems that what
we have said above applies to this case also. How-
ever, there are some (relatively marginal) cases
that possibly contradict to this assumption. The
following example (6) is an instance of this:
(6) ...weil Peter erst (in [Minchen|p um 3
cin Bier getrunken hat)
(because only in Munich, Peter drank a
beer at three (so far))

In a context that continues this information, for
instance, by und noch nicht in Kéln (am ndchsten
Tag) um 8 / and not yet in Cologne (the next day)
at 3 the R-reading sceins acceptable. Because of
the granularity of the presuppositional event se-
quence that develops from the presupposition con-
struction in such cases - in (6), the iteration must
satisfy to a one-day-rhythm at least- the temporal
adjunct cannot truly act as a restrictive referen-
tial constraint, and because of what we have said
above about novelty, it is not the best attributive
information also. This may explain why the ex-
ample-is felt to be a bit odd. The decisive feature,
however, why the above argumentation for the in-
compatibility of the R-reading and the presence
of temporal localizations does not go through, is
the fact that the background temporal localization
does not uniquely fix the occurrence time of the
event with regard to the time frame of the presup-
posed plan or expectation. This, of course, is so,
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only if the localizing predicate allows for multiple
(periodic) instantiation. (‘Times of day allow for
this, also adjuncts like after lunch ctc.).

We stress that what we have said relates to
temporal adjuncts in the scope of erst. 'The
following (7.a) allows for the R-reading, because
the most natural analysis gives wide scope to the
temporal adjunct, 1.e. the sentence is analysed like
(7.b), where clearly, the adjunct serves to localize
the temporal perspective.

(7) a) Erst in Minchen war cr gestern.
b) weil er gestern erst in Miinchen war.
(yesterday being in Munich)

We have considered only temporal adjuncts so
far. The alternative temporal localization that oc-
curs in the scope of erst is the construction ’cop-
ula + predicative temporal expression’, which ac-
cepts the R-reading. Examples are (4.c) and (4.d).
We skip the complete explanatory argument here
and just say that (grosso modo) the function of
the copula construction is to synchronize calendar
knowledge (also information about different calen-
dars: R-reading of (4.d)) with the actual avail-
able perspective times, whereas the function of
the temporal adjunct is to relate the described
event to some predefined time. We take it for
granted, that this difference is the reason why the
decisive conflict that we mentioned further above
only arises if the temporal location is introduced
by modification, 1.e. in case it is introduced by an
adjunct.

We retain the following criterion:

Temporal-Location-criterion:
The R-reading is acceptable only if the focus con-
stituent of the scope of erst does not contribute a
temporal localization (by modification of a basic
event type). In addition, the scope must not con-
tain an adjunct - focused or not - that is a uniquely
referring temporal location (like yesterday).

3.4 The Entailment Criterion

Compare the following examples:
(8) ...weil
a) Tomba sich erst (an der [Streifalmhiitte |
disqualifizierte).

(T. disqualified himself at the S.)  *(R),(EPA)
b) erst ( [drei |p Unterschriften gentigten).

(three signatures were sufficient.) *(R),(EPA).
¢) Peter erst ( [vier |p Angestellte kannte).

(P. knew four employees.) (R),*(EPA)
(8.a) cannot have the R-reading. Why? The in-
telligent construction of the presuppositional se-
quence of events for the R-reading outputs a numn-
ber of disqualification events that arc located at
particular places of the I[Mahnenkamm downhill
race in Kitzbiihel. What is specific with this se-
quence 1s the fact that the postconditions of any
of these events are such that the preconditions of
the successive cvents never can hold. Therefore
such a sequence can never be a reasonable plan or



a reasonable expectation about a downhill race.
[.c. aconstitutive element of the R-reading cannot
be constructed in this case. In (8.h) the deserip-
tions of subsequent events (states in this case) of
the presappositional line are more general predi-
cates than the description of the predecessors, i.e.
cach such sequence collapses in its first clement in
essence. This canunot truly be called a sequence.
With (8.¢), we encounter, so to speak, the sym-
metric picture with regard to the FPA-reading:
Knowing n employees entails the previously tested
knowing n-1 cmployees. 'The expectation of some
proposition p to be true in a specific situation s,
cannol be falsified, i case the validity of a partic-
ular proposition ¢ in the subsequent test situation
Sp41 confirms the validity of p.

We retain the following criterion:
lintailment-criterion:
lfor the R-reading to be aceeptable, first, the post-
conditions of cach event of the presuppositional
line must he compatible with the preconditions
of the snceessor and sccond, (at least for homo-
geneous descriptions) the description of an evend
must not subsurne the description of the following
events.
For the BEPA-rcading to be acceptable, (al least
for homogencous descriptions) the event deserip-
tion tested at a situation mnst not sabsume the
previously tested event descripiion.
"There are refinements of this criterion that we
must omit here.

4 Final Remarks

The four criteria of the last section can be used
in order to exclude readings ol erst. It is only the
last {entallment) criterion thal necessitates some
cconomic semantic inferencing. The others corre-
spond more or less to a structural lookup. Using
the convincing structural interdependencies that
(LobBY) shows for a subset of the German focus
adverbs containing ersé, the generalization of the
approach suggested herc to other ambiguous ad-
verbs scems very promising.
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