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The siin of the presenied rescarch s the develop
: of o lingeistic model of the functional concepis iopic and
foens vhat can be used o naiural langoage processing sysiems.
sapor deals witht two poinis of investigation: the first poine

i the identificaiion of the topic and focus of an uiterance.

Wil the fame of ihe lingoisiic discussion on such concepis
wpic and focws will be considered as sewantic, pragmatic and
inionational rather then as syntactic phienomena. An operational
Hefiuiiion of fopic and focus is obtained ou the basis of basic
semanmic-pragmatic categories which are defined in relation to a
specified comiext, The second point concerns the integration of
the topic ané focus identification rules i a system for natural
language pencration. The aim of the application is the validation
of the developed topic and focus model with respect to soime
sspect of the generation process like thematic progression and
sccontt mapping. Moreover the identification of topic and focus
san be used to make prediciion about the thematic progression
aact thi accent mapping in the blocks world texts. For the predic-
sicir of indefinite prosouns like “one” and of definiie articies

within 2 nown phlrase it i necessary io recur to the Seman-

de-prageoaiic categorics.

pifilcation

Weple aid Fooes o
imporiance of comicxival faciors for the whole comumiica-
tion provess cnd for the subprocesses runiing in parallel like the
digteiGution of information and ihe marking of topic and focus is
the remsont for aiiempting 6 definition of the “context” for this
sesiricied domain, This new approach is designed to replace the
readitional simiple auestion ciiterion used in determining the topic
and focus o single sealonces and make a gemving semain-

sc-pragimatic definiidon of topic, salient topic and focus possible.
5 oxionds  cedsin  ddess  of  the  Prague School  /ef.
sicBvd, Vibovd 1982, Hajichvd Sgall 1885, Sgail et al. 1986/.

The peoserd pencration model is developed as a simulation of
aevation of siraplified German texis taken from blocks

sporiments, in which a speaker has to advise the hearer
o Lowy 10 brdld & pyramid, a bridge wud a fagade. The under-

wine ool consisis of ihe aciion sequence TAKE,
“’{!A anid PROVE, which was found to be constant in the pro-
wond  conversmions. The number of blocks involved in the
sction delernties the number of the following PUT

'ilUiV

L Wetiaiting

i o lawgeage ¥, is defived, which sllows a description of
world of the experiuents wsing staternents like green(by),

J, UHB(b) weaning that by is an element of the unoide-
i of the beaver’s blocks, Bt for the commnunication process
o sad capecience of the patiesipants are as importaat as
 cangible things seownd thora, Vherefore a language 1., is defi-

ned, which allows speaking about the assumptions of the speaker
aboni the hearer and his world. In fact in the experiment the
speaker and the hearer do not see each other; they mainly rely
on assumpiions about their mutual knowledge /Schiffers 1972/,
Statements of 1, are for ex. amk(a)) where amkis a property
symbol of 1., and a; is the statement on(by,b,). amk(on(b;,b,))
meaits that it is assumed to be mutual kinowledge that the block
b, is on the block b,. Other examples of staiements of L, are
id(b;) meaning that the block by has been identified in a TAKE
action, veg(TAKE) meaning that TAKE can be interpreted
unecquivocally and apl(l;)) meaning that 1, is assumed to be a
potential position for the moved blocks.

For practical reasons we consider the context C to be a pair of
sets of statements in the language L,: <CO,, CO,>. CO; con-
ains staiements aboui the world of the speaker and those assump-
tions about mutual knowledge which remain unchanged during an
experiinent. CO, coniaing the speaker’'s assumptions about the
hearer’s blocks, their acinal and their potential positions.

1.2 Operatonslisation of the caicgorics assigminent

The wniis of analysis are semaniic repirescntaiion of uiicrances
trom the blocks world iexts. To every element of the semaniic
representation  some semantic  categories will be operationally
assigned. In this session a formal definition of the maits of ana-
tysis and of the operational rules is given. Every semautic repre-
sentation of an illocutionary plan is an ordered set IV o«
<Ry, X, 3, where x; is the verb and ihe remaining elements x,
io x, correspond to the elements of the case frame of the verb
%;. For every element x of I there is an individual constant in
ihe language 1, referred to as x*. The assignmeni of seman-
fic-pragmatic categories to the elements of 1P is a function, which
maps every pair (x,C), where x € IP and C is the contexi, onto
the semanticipragmatic categorics of x, representing the siaius of
x with respect o C.

The comexiual labels are given (g), chosen (ch),
wentioned (i), mentioned in the previous sentence (up) and
itheir negation ~vch, -um, —mp. —g does not oocur. These
symbols build the alphatet A= {ch,m,mp, ~1ch, —ta, ~1mp}.

The operationalisaiion criteria are:
1) ¥ xelpP, then:
(i) if there is a property y of L, such that y(x*) ¢
CO, and for every oilier object
®'oy('™) ¢ COp U CO, then glx). This criterion
applies e.g. in case there is only one x* for which the
property liearer(x*) holds.

GO, U

1) I amk(x*) and veg(x¥) € CO; U CO,, then g(x). This
criterion applies e¢.g. for x=TAKE beiag element of
the action sequence < TAKE,PUT,PROVE>, which is
considered to be assmmed muival knowledge and for
ilte hearer moequivocally interpretable.



(2 Ifx e IP, UHB(x*) € CO,, then ch(x) and —mfx). This
criterion applies e.g. to the elements of the unordered set
of the hearer’s blocks.

3) If x € IP, id(x*) € CO,, then :
@i if x is the first object in a sequence of PUT actions,

then ch(x), m(x), mp(x).

(i) If x is neither the first nor the last object in a sequen-
ce of PUT actions, then ciXx), m(x) and —1mp(x).

(iii) If x is the last object of the sequence of PUT actions,
then -1ch(x), m(x) and —1mp(x).

(iv) If x is the only object of the single PUT-action, then
—1ch(x), m(x), and —mp(x).

4) If x € IP and apl(x*) € CO,, then ch(x) and -1nxx). This
criterion applies e.g. when the speaker assumes that there is
a position on(b,), among others, that can be potentially
occupied by the block being moved.

The labels ch, —1ch mirror the step of the problem solving while
the labels m, mp, —m, —mp directly refer to the dynamics of

the utterance production.

4. Definition of Topic (t), Salient Topic (st) and Focus (f)

topic rules:
(5) If g(x) € IP then t(x).
) If (-ch, m, mp(x)) € IP then x).

salient topic rules:

(7) If (ch, m, mp(x)) € IP then st(x).

(8) If (ch, m, "mp(x)) € IP then st(x).

9 If (—ch, m, ~mp(x)) € IP then st(x).

The rules (7) and (8) can be replaced by the equivalent rule
(7%) If (ch,m(x)) € IP then st(x).

focus rules:
(10) If (ch, ~m(x)) e IP then f(x).

1.4 Examples

For lack of space I will not give a detailed specification of the
context. In order to give an idea about the relation between the,
single arguments of the representation of the illocutionary plans
and their contextual status example 1 will be presented in the
following order: rule number, assigned category and contextua’
information.

Example 1
The arguments of the illocutionary plan

ADRESSEE,OBJECT > yield the following labels:

<TAKE,

@ ii) ~ - —> gTAKE)
amk(TAKE*) € CO,, ueg(TAKE¥) € CO,
(1i) —~—> g(ADRESSEE)
hearer(ADRESSEE*) e CO,
2 ——-—> ((ch, ~m)OBJECT))

UHB(OBJECT*) € CO,
Therefore the new . IP" is
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< g(TAKE), g(ADRESSEE),

((ch, - m)(OBJECT)) > and the applicaiion of rule (5) to the first
and second argument and of rule (10) t the third avgoment of
P’ gives

P’ : <t(TAKE), t(ADRESSEE),f(OBJIECT) > .

The surface structure of the illocutionary plan IP would be:
“du nimmst einen rotem Kloiz” meaning "(you) iake a red
block”. Bold print within the examples designate possible occur-
rences of accents and underlining highlights the words responsible
for the cohesion of the surface form.

Example 2
Application of the rule to
IP = <PUT,ADRESSEE,OBJECT, GOAL> gives:

iy ——-—> gPum),

1i -—-—-—> g(ADRESSEE),

@3 iv) — ——> ((~1ch,m,mp)(OBJECT)),

) — =~ > ((ch, 1m)(GOAL)}.

In this case the new illocutionary plan IP*  is:.

< g(PUT), g(ADRESSEE),(( ~ ch,m,mp)(OBJECT)),

((ch, "m)(GOAL)>.
The application of rule (5) to the first and second argument, of
rule (6) to the third and of rule (10) to the fourth argument of
1P’ gives
IP"’: <t(PUT),t(ADRESSEE) {(OBIECT)), {{GOAL) > .
The surface structure would be "du stellst ibn auf den tisch”
meaning "put it on the table”.

Example 3
In order to illustrate the application of the salient topic rule we

assume that the following utterance is made as a consequence of
an illocutionary TAKE plan: "du nimmst einen rotes und einen
blasen Klotz”, meaning “take a red aud a blue block”. Two)
illocutionary PUT plans would follow:
P, = <PUT,ADRESSEE,OBJECT;,GOAL >,
IP, = <PUT,ADRESSEE,OBJECT,,GOAL)>.
For the first , second and fourth argument of the set IP; and 1P,
the same conditions as in the above PUT examples hold. For the
third argument the following rules apply:
@i -————> ((chmmp)OBIECT))),
3 iii) ~ = ——> ((—rchm, "mpyOBIECT,)).
The new illocutionéry plans are therefore:
IPl'= <g(PUT),g(ADRESSEE),((ch,m,mp)(OBJECT))),

((ch, -+ m)(GOAL) >,
P2’ = < g(PUT),g(ADRESSEE),

(ch,m, = mp(OBJECTY)),((ch, -~ m{GOAL) > .
The application of rule (5) to the first and second arguments, of
rule (7) to the third argument in IP,’,of rule (9) to the third
argument of IP,’ and of rule (10) to the fourth arguments of W,
and IP,’ yields:
P’ = <{PUT),(ADRESSEE),st(OBJECT1)),{(GOAL) >,
1P, = <t(PUT),{ADRESSEE),st(OBJECT2)),{(GOAL) >.

The surface structure would be : "du stellst den roten auf den
griinen und den blaven auf den rotea” meaning "put the red on
the green and the blue on the red”.
if in an illocutionary TAKE plan the third argument consisis of a
list of many objecis, then for every object OBJ cl{OB)) and
—aOB)) holds. This can be abbrevisted by the expressica:
(ch, = m)* of the formal language over il alphabet A. For every,
third argument of an illocutionary PUT plan the following holds:
for the first object (chm,mp), for the objects 2 W n--i
(ch,m, ~mp) and for the last object (-vch,m, —unp). This can be
abbreviated by the expression

!



(e, mp) (i, < mpy*,( -1 ch,m, = mp).

I "du nivimst ewei/drel griine KiStze”, meaning “take three
red blocks®, is uiiered then a cohiesive succeding utterance should
bo “du siellst eigen ..., sinen .... und eiben / den letzten G
meming “pui one.., one,... and onefthe last one...”. In case the
taken blocks were “two reds and a blue” the succeeding answers
st bo: “do siellsi einen rofen,... einen roten,.. . und den -
B, ...” weaniog ” pot one red..., one red... and the blue...”

2. beegesion i 8 generation System

The control of the dynamics of the conversation through the
labels mentioned (1), mentioned in the previous utterance (mp)
and the madting of nderance elements topic (8) and focus (f) are
only iwo of the various subprocesses that xun parallel duting the
main producidon processes. Jn the automatic generation of natural
lauguage, spoken as well. as writien, the thematic progression of
a sequence of utierances and their formal cohesion must also be
iaken inio consideraiion. For the spoken language prosodic cohe-
sion st be considered additionally. Our rules for the identifica-
tion of topic (¥), salient topic (st) and focus (f) guarantees the
coherance oF the themaiic progression /Dan¥s 1970/ of two or

more successive utterances of the action sequence. Two very

shaple rules for thematic progression with the respective number

of the examples above are now given.

Ri: The only focussed OBJECT of a TAKE-action becomes the
topicalized OBJECT of the following PUTA action (ex.1,2).

RZ: The twolthree focussed OBJECTS of the TAKEaction be-
come the OBJECT of the following two/threc PUT actions
and will be labelled salient topic (Ex.3):

OCur topic, salient fopic and focus identification rules also al-
lows o make predictions about the distribution of accents. Indeed
an accent will be assigned o the elements labelled salient topic
(st) and focus (f); the topic elements (t) get no accents. In this
phase of the work accents arc assigned to all arguments of the
proposition. The assigniment of the accent to the adjective instead
of the noun in phrases like ”...den roten...” involves application
‘of the same criteria inside lower level constituents. In order to
generate coliesive surface siructures it is also necessary to know
when to uge a definite article within noun phrases (the last one :
der letzte) or an indefinite pronoun (one : ein). This choice de-
pends on the pragmatic decision of taking one or more blocks
and on the properiies shared by the objects in question. Under
the assumption that only the parallel processing semantic and
pragmatic information allows the choice of appropriate lexical
materigl. Yor this purpose we will extend our set of semantic
catepories (o0 express if a ceriain objects is an underdetermined or
a deiermined element of a set. /For an extended discussion see
Pignataro 1987 and Pignataro (forthcoming)/.

3. ‘I Gereration Model

The generation model consisis of four functions: By, F,, F,
aud V. ¥y maps a illocuiionary plan IP and the context C onto
an illocuiionary plan [P’ with addiiional semantici pragmatic
caiegories. T maps 11" onio IP': i.e. semanticpragmatic catego-
vics onio wpic, salient topic and focus. F, maps 1P”* onto surface
sentences. ¥y maps C and IP onto the changed context C’.

(@P,c)~Fl~ ~>(P’) — —F2— - >(IP"") — —F3— — >Surf.Str
“~
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