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ABSTRACT Ditferences i1ke tnese can be handled i1n ane G
two  ways either by gefining Compler Mmappings
. from  source language te target languags forms  In
The vers forms are citen claimed to convev  te o Languag sarg 3=
trancfer or by dgefining meppings between language
rinds cf intormation @ s fa - \ . Lo
specific forms  and interlingual meanings in  the
. . . manclingual components.
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BACKGROUND

Because ‘% 5 ashereance %o the principle
ot "simple it was quite ogvizus from the
- . start tnat the interlingual apgroscr was the onz
The  analysiz aof i i i in ; i
yeis ot iteration and habituality i to cpt far, It w:ll, rence, oe adopted in this
5 oe is pa of comprehensiv semantic . N
T N paper as Well.
iy i expressions in natural
ch on this taopic 13 carried .
N ) “he ot three parts,
URGTRE, the MT project of ' P
It is reporied an ; .
;xﬁ”:‘ port In thz 4 se crmaiism for tne
T .
! representat an cgether with &
motive for starting tf research mogel fa pretatic of those
tiv Gr star iz res . c . -
. =f st g thi ] X representat cong this formalism wiil
that verbal tenses anc temporai em . -
. ] . e evtende an alsc be uses for  the
Aot correspond ane-to-one in  the s ek ih o1 . ek
EURGTRG has to deal with Campar an&glygis ot habitvelsty., #And in ths
e LY =3 n., OMp&rse . . .
' N pe taird part will heow the extendea formaliss
cen  he ¢ i analvsis of tre
- vers toras,

lived irn Copenhagen for 20 years
har boet 1 kKebenhavn i 2y ar

THE CORE FORMALISM

eguivalents in the faiicwing languags

"w

B er wohnt seit ZO Jahren in kopenhagen
Ly C A A Temporal Madel
FE i) hatite & {openhague depuis 20 ansg P

1S NL O hil owoo sinde twintig jaar irn Kopenhagen
When translating from English or Danish to German,
F ch or Dutch the present perfect has to be
repiaced by a simple present,
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The mcdel consists of a set of linearly orderec
irtervals.

4n interval 15 a continuous cet of time points
gn the time axis
1
e ——— . Y
[4
4 la limite it might consist of one modent oOf
time
I
N
Ll 7
Fer any pair of intervaic ore can define their
intersection ac tnhe cet cf time points which
they shars
I J
— 1 3
T e 7
Ind
inis set might also be empty, as in
1 J
e N ind = &
it 1s, furthermcre, opocssziole to define some
binary relations between intervais. such as
1
precedence ————art——x) 1 before { culad
J J after 1 ;
1
identity —> I simu] ! =] ,03)
J
I
contain —_———r—) part-gt e,
J J contain 1 3(g, 1
1
overiap > | leftover I

J J rightover I

Thece relations are alsoc used in Bruce (1972).
A Format for Representation

For the semantic analysis of tne temporal
expressions 1 will start from tne assumction tnat
every sentence can be analvsed in two parte ¢ the
rempcral 1nformat:on expressad by the tenses.
suriliaries ang agverbials on the one hancd., anc =
naegic atemporal proposition on the sther hand.
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(&3 the cat sat on the mat
Wlil, tor instance, be analyses 1n a basic
propositiaon  “the cat sit on the mat" and the
information conveyed by the past tense.

The relation tcetween both is established in twe

steps @ the basic proposition is first relatec to
the interval for which it is said to be true, the
socalled time of event (E), and then this interval

is related to the time of speech :5) :

3 E sE.SP : ATCE.the cet sit on the mat)l
This foramula states that "the cat sit on the mat*
iz true at ap interval E which precedes the time

of spzech §.

1 will furthermore
the time of event
third king

Following Reichenbach (1947)
assume that the relation hetween
and the tire of speech ic mediated by &

of interval, namely the time of reference (R). Sc,
instead of tne simple ReliE,S) we will have a
compocite Rel (E(RY & Rel(R,S8:.

Ne.t tc this ralational information the
tesparal expreceions can alsoc give specific
infarmstion about the locatien or the length of
the rejievant 1ntervale, This is typically done by

meang of time adverblals,
the epring”.
eto. This
<33

such as "next year", "in
“for tws years", "ti1il Christmas",
infgrmstion will be represented by means
Gne-piaCe pregicates over intervals @ Fregif)
and FreciRi,

an exception ‘t be made for the time o+
SPERCh . wNGse precise locatid lenath 15 never
specifies bv  linguicstic  me tut  rather by
pragmatic A possibl ts ect this-
1n th ie to tres as an unbouns
varia
In SUR, the genersal format for the
reprecentation of temporal informaticn looks as
follcwe
3 F,E [Rel
RT
w

we will vieit Moscow newxt vear
3 FE [ViR,8" & next yearR; & ciE,R} %
BT E,we vizit Moscowi!l



gs this format 1s not adequate vet
sentation of sentences like

(E: last vear they played chess every week
(%) he was always late

The besic propositions “they play chess" and
"he we late* do not haold +or one particular time
of event E, but rather for a set of intervals
whicn are spread in time in some way specifieg by
“every week” in (B) and "always" in (9).

the following part I will introduce an
ed formaliss which can deal with these typesz
atian,

THE EXTENDED FORMALISM

Cyelic Iteration

Jic aterstion is marked by agvernials like
*s “every Monday“, ‘“each year", etc. In
Poe.a. {1972} they are callec periodic
frcquency adverbials.

For the analyesis of these advertials I  +first
introguce the noticr frame time., The frame time 18
the interval which contains all the instances of
the event describeo in the basic proposition, In

(&: last year they played chess every week

timg ie last vear. In the general formas
time occupies the same place as the time
in non-iterative interpretations (= the

Heut, I devine a set of distinct, non-
overlapping subintervals (1) which are all part ot
the +frame time., In (8, these intervals have a
ienagth of one wee: each, This gives the following
coraliminary! representation :

2 RyE [ (RS) & last yeariR) & =(E.,R) &
3 I le 1B} & nl=¢ & weekil) ---:
4T7+1,they play chess: 1l

a}

=
—
—
—

—

>
rd

4 similar aralvsis can be found in Stump (198:
where the agverbial freguercy adjectivee (F) are
given the following truth condition :

tump

FQ’ ic
iff Y9/ iz true in w at non-overlapcing
zintervals of |

<L neripds of 5 specifieg lenath 1, "

true Irn & worle w at an 1aterval 1

distributed throughout i

-interval correspends toc my frame

time. and his nen-overlapping subinterval
correspond to my I-intervais,

As a representation af (B) this formula is not
sufficient, though, since the instances of chess

plaving

do not have to take a whole week for (8

te  be true. A& more adequate paraphrase is to say

that every

week ceontained at least ane subintervail

te. during which they piayed chess :

<@ -
[ .

b onl=2 4 weeki]) ---7
) & AT<e, they play cnessili

An argumen: in favor of thic refinement i1s that

languages
times, In

VieT last

have special means for specifying the e-

yesr che arrived st £ o clagh every dav

the sgvertlal o cioc: derctes the
location o tng H
HEU i i, I 1
e l 3 [ ] I 2 | £ ] 2
» ) N
* % * * n —>
[ 8
Nectic r tne pragarties of & are  canstant
withan arz time ¢ the apvertial "at  eight
o clock ™ eciries tre time af e&ach of her
arrivals of st ovesr.

Trne generz} format for the representation  cof

E)
5

1At

where F
TN e

12 iteration is, nence,

18 a pericaic
ir ifying the

1o 1

1g fionailys 'n'laced y & time

&g, i, speciftying the iengtn or the

iocaron of g

wwtant  property of thie format 1€ 1te

chain-like structure
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1t stands, the format does not provide any
for stating a direct relationship between
the intervals inside the frame time ¢! and e: anc
the 1ntervals outside the frame time (S and Ry, As
= consequence, the formalism predicts that
tempa~al adverbials which are in the scope of &
trequency adverbial (= the e-specifiers; cannot
refer back to the speech time or the Trefererce
rime: * Rel{e,3) + Rel(e,Rs.

ard

& good piece of evidence for this hypothesies 1s
privided by the WHEW-adversiais. In general ane
can distinguish two kinde ot those adverbials @
tre relaticnal ones, which express a relation
tetween the reference time and the speech tinme,
such as "yesterday" and "tomorrow', and the non-
reiational ones, which identify the location o+ an
:ntervsl without any reference to the spesch time,
such "between B and 9" and "at two o clock".

&5

The
latter
trequency

interesting
adverbials
adverbial.

the
cf a

thing now is that only
can occur in the scope
Campare

che arrived every day between & ang 9
e
+(1%7) she arrived every day yesterday
e
Trne fact that tne relational WHEN-adversiais
canrnot occur in the scope of & frequency acgvertsal
procvides some positive evidence for npot inacluding
direct relations between € and § in the formalisem,
chain~like =tructure of the representatian
tormat i1s, hence, linguistically motivared,

Tra
ihE

Temporal Quantifiers

The format developed for the analysis ot cvelic
iteration can also be used for the analysis the
temporal quantifiers, such as "alwaye",
"semetimes", ‘"never', ‘“seldoa”

ot

and “often". The
rmation they provide is lese specific than the
provided by the pericd freguency adverbiais,
trss should be reflected in treir
sentation,

AS

a starting point 1 take the general +forast
for the reprezentation of sentences th
¢

periodic frequercy adverbial

Wi

I [edl Ei & nl=¢ ¥ P{]} ---%
e {cle,i: & Mie) & AT(e,p!]l

al <X
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For a semantic analvsis of the temporai
quentifiers this format has to be aereralisea.

The most important change 13 the replacement of
the universal guantifier by a variable :

wnere § can he any of the following guantifiers

alwavs
sometimes
REVET
seldom, rarely, rnow ana then
cften, frequently
ustally, mostly,

W n
m -
A SR TTRTIIS o

0
[
PR

generally

.15 zixfeld division 15 taken cver from Lew:is

anelyels accounts for the of

like

anomaly

we sometires plaved chess every weekh
E ¢

they often met ever

Y
Many &
We zlwavs played cne

anamalous
namely the
leads to

the @G-
andé non-
leags to
i twice

betn univer
time, and
the f-variab

o Mo

*

the

The
guantifiers
troes

ae~t question i3
introduce

1ntervale, such

whether tempcral
extrz-conditign: an
s =] Ely ~l=E and Puii.

The
reievant
irterpreted

first af these conditions appears to GLe
temporal gquantifiers are indeec
-

espect to some given frame time.

not oenote AL. possible imtervals.
ibie intervalz in tne pas

™ W

that
seen to

the subintervale
be relevant.

m&y  not

though,

g8 Not in

guedratic equsations are always simple



instances for whicn "quadratic

are true are not temporally
meght indicate, by the way,
#re riot necessarily intervals,
occasions which can but neea nc
interpretation {(c+f, Lewiz 7

ine GE
simpie”
all., Tnis
oo lects
Cases or
a temparal

equations
orderec at
tnat the I-
but rather
t be given
197350,

The third condition concerns the properties of
the I-chiects. In the «case of the operiodic
trequency adverbials the relevant properties

the location or the length of the
in the case of the temporal gquantifiers
ane could think of specifying a relevance

corgiticrn, for & sentence like

%: he was always late

c: mean that he was lste at any possible
n oin the past, but rather that he was late
sccasions which his being late or timely
ve mattered.

on

in Agv.st, Hoepelman & Rohrer (19B0) one can
+ind a proposal to incorporate thisz informaticn in
the semantic representation, but I will not acopt
trnis praopcsal hers, since the conditions cn the

nirelevance of the wocccasicne are typicaliv
setermined oy pragmatic factors, In

twelve

he always leaves at
the (I) couid just as well te
cccasions on which he leaves as all occasions
wiich he leaves for woerk as all occcasisns oo
«hi1ch he lesvee for watching the home game cf Fis
t3vgurite football team.

relevant occasions
all

50

a result of the foregoing
s the general format
ifiers looks as follows

reductions
snalysing tempcral

arg

for

{Rel (R,5}
[edl, B}
[cie, 1

& Fred(R! %
-k
k Migr & AT(e,p!lll

rel {E.R) & FrediE) &

where @ is repiaced by any of (¥, 3, 3, Most,

Few, Manyl

M is replaced by some time adverbial
which speci1ties tne location or the

length of = (if there is anv:
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Habituality

The sentences distussed so far &ll contain an
explicit indicaticn of 1teration. The presence of
such an indicaticon 1s, however, not necessary for
deriving an iterative :interpretation. Take, for
instance,

(19 he leavesz =t twelve

Tni1e sentence cannot only mean tnat he will
leave at tweive, but also that he has the habit of
leaving &t tweive, )

reprezentation of the former
the time adverbial ‘“at twelve'
1me of reference
Y st tw AVE(R ¥ =iE,R) &
ke leave
. S
L4
= R

in the representation of the habitual
18 \ an  tne other hand, tre time
adverbial culs pe taken to specify the muitipie

e-time, t@r the senptence d nct repari on one of
536 jeavings at twei.e, but ratner on several of
suCn . R3 s rezpresentaticn  aof thie
H
&
iveigl & ATie, he leave:ll:
E
[N N T 1
AR
. N N
* * mam >
S
R
19: ne leaves at twelve
15 t-eated a5 SYNORYTOUS with
at twelve
to be undesirable, one can
1 gquantitier far marking
this moment . do not see any




The generai format for the representation o+
hetitual i1nterpretations 1s, hence,
3 R.E [Rel(R,5) & Pred(R) & ReliE.R) & Freo(E} L
Most 1 leyl B} ~--3
3 e fewe,li & Fredie! & ATie,pi 1)
The Assignment of Representations to Sentences

On the tbasis of the given analyses one can

gistinguish three kinds of sentence meanings i

ne iteration
[E I I

pericdic P is specified
b =4

indefinite F 15 not speciiied
@ 1s any of {%.3,
“3.Most Mary Few)

Tre assignmen:t of these meanings to
SENTENCES is fairiy straightforwarcg
sentence contains a freguency adverbial or a
temporal gqusntifier, btut if there ic nore
thosz, then the sentence is ambigquous between 2
aon-iterative and an habitusl interpretation ic#,
the twc interpretations "he lzaves at twelve“:.

particujar
when the

ot

ot

are  some gisambiguating

{p} denotec a
have

state,

carn  not nabitual

. Compare

an

i¥: ne leaves at twelve

Zl. ne 1s in jail

(] car te interpreted as meaning that ne has
trhe nabit of leaving at twelve, but (217 cannot ke
tntercreted as  mesning that he hac the habit o+
being in jaii,
<. lertain verb forms can block the derivaticn of
one of the two possiole interpretations., Lompare

he 1s drinking coffee

s

23) he drinks caoffes

Beded sanoo i 1 3 i

fesr L&G oencte a single instance of drinking as
We.. as 5 racent habit of him to drink coéfee icé,
ir the sense of "he ic drinking cofiee nowagays"},

{22:¢ on the other hand, can enly dencte a habit;
it cannct be used to report on a single instance
ot drinking.
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distingulsnh
that will

This demonstrates the need to
gifferent types of verh forms : the ores
a:ways elicit an nabitual interpretation, the onec
that block the derivatieon an habitual
interpretation, ard the ones that admit Gath kinds
ot interpretstions The first are uneguivocally
{+habituall, the second [-habituall and the last
will be given the +eature [+/-habitusll,

o

THE INTERLINGUAL ANALYSIS OF THE VERB FORMS

The Meanings of the Verb Forms

In the oprevious parts [ have presentec a
tormalism for the representation of temporal
infermation in sentences. This formalisa is
especially decsigned {for the analysis of natural
language, but noct for the analysis at any
particular natural langouage, such &s Erglish,

Dutch or Kiswahilii.

purpcee 315 to provide & conceptusils
language +ar defining and comparing
texporal exprescicns in cifferent
In order to serve this purpose
o hsve & formalism, <though,
general speciticatior of
teticns relate tc  their
tne tensesz,
agvergiales,
verb forms.

Ite main
well-definec
the feanings cf
natural langusges.
it 1s not sufficient ©
what 15 alsc needzd 1s
row the
language
the
The

farmer

185 those verkb farms are summec up in

i
g rule :

[+/-Fast]
(have+ED!?

of
the

1n the semantic interpretation

role
can easily pe expressed in terms of

formalism. They specify

speech

-~
m
-

the
time
the rel
time

wnether
non-itera

etw=en refersnce time and
v (= deictic informaticn)
svent time and reference
aspectual information:

& sentence has an habitual andror =&
Ive interpretation

o
FORENIT

aom

=)

s

Lo

al
) vt D et Lot

ni

-

P
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The meaning of a verb form can, hence, be
represented as a triple <x,y,z> where ¥ and vy are
substituted fcr one of the possible binary

-gelations netween i1ntervals, and where z is one of
the thresz possible habituality values. .

The =zame verb +eors can, ot course, have
d.7ferent meanings and will, hence, be associatec
w:th a8 set of such triples.

The details of this ascociation have been
giscucsed elsewhere, at least for the » and v
vaiues (cf, VYan Eynde, dec Tombe % Maes 1985:. In
tr:e paper 1 will only discuss the z values 1ip
some detail,

The Habituality Value
A4 good starting point for demcnstrating the
relevance of the habituality value is previded by
the +folicwing iist of sentences. They are taker
$ram hese (1989,
1Z4) a tewt editor makes modifications toc a text
file

$Z3) a text editor 1z making modifications to a
text file

1267 a text editor made modifications to a text
file

27) a tesxt editor has made modifications to 2
text file

In 124) 31t 1% said “"that & text editzr mates

modifications to a text file in general. almost by

definition., ks might read this sentenc 10 @
raferznce manual® -(Hess 1983, 101,
In {25-27), on the other hand, it is said "that

a case of a text editor mabing
These remarks aight
his screer”

there is. r owas,
modif:cations to a text file.
e made by a system operator, watching
(ib.7.

Hees concludes from these observations that the
Guantifier of the subject is universal in (24} and
existential in (25-27), However, this conclusion
does not follow automatically. In terms of -the
farmalism presented in this paper one could sax
that {24} has anp habitual interpretation, wheress
cther sentences have a non~iterative
interpretation, In the former case the existential
quantifier of the subject will be in the scope of
tne Most-quantifier, whereas 1n the latter case 1t
wiili not be in the scape of any non-existential
quantifier, and this accounts for the difference
in interpretatign without having to postulate two
passicie meanings for the indefinite article.
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Hess s
trhouak,

examples are useful 1r  this context,
because they clearly illustrate the rcle
cf the verp fors in the interpretation. Since it
18 the only var:able part 1n the sentences, ths
g¢ifferences 1n interpretation can only be ascribed
to them, rore specifically to their habituaiity
value.

For the assignment of an habituality value to &
given verb form cne has to test whether it can or
cennct elicit an habitual interpretation in some
given context. In testing this one should

i. always use sentences with a non-stative basic
groposition, for i+ the latter is stative the
sentence car never be habitual {cf. supral
pay attention to the other interliingual values
of the verb form. The English simple presert.
for instance, is uneaguivecally (+habituall 1ia
ite sigultaneous meaning, but in its postericr
meaning it can be [-nabituall toc {cf. the
non-iterative interpretation of "he leaves at

twelve™i,

Tte reievance ot the {+/-Habitualityl-
distinction fas =¢ far only been demonstrated fram
a mcnoilnguas  semantic point of  view., It a1s,
hawever, possibie tc give scsome translational
evidence for this oistincticr az well,

Tre relavart cssss are tne ones where the
corresponding verp forms have ditferent
habt:zuality values. A good zzample of this is the
translation ¢f the Dutch s:mpie present in
Engilish.

ihe Dutch simplz present can be both habituz!

and non-hzgitaal

in 1tz simultanecus meaning i

V280 hij drinvt alleen whisky <simul.y,+habitual;
"he drinks ¥ whisky"
$29. b1k, hij kosfie ~8imul 7 y-habrtual
"igohk, he ccffee"
present, on the other hand,
i in its siaultanecus meanirg
¢ deszribing states, of courss

whiskhky csimul .y thabitua. .

ook, he drinke cotfee “elmul .y, -habitual -
Far the expression of simultaneous nen-
1terativity one has to use the pregressive
(32) laob, he is @rinking coftee
hkz & conesauence. the mapping of (2%} to (3
inwalves a non-trivial tense replacement, and it
it one of the merits of the givern formaliesm  that
i1t car handle this ir an 1nterlingual wav.
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