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Abstract

This pap er describ es the input sp eci�cation lan-

guage of the W A G Sen tence Generation system.

The input is describ ed in terms of Hallida y's (1978)

three meaning comp onen ts, ideational meaning

(the prop ositional con ten t to b e expressed), in ter-

actional meaning (what the sp eak er in tends the lis-

tener to do in making the utterance), and textual

meaning (ho w the con ten t is structured as a mes-

sage, in terms of theme, reference, etc.).

1 In tro duction

This pap er describ es the input sp eci�cation

language of the W A G Sen tence Generation

system. The input is describ ed in terms of

Hallida y's (1978) three meaning comp onen ts,

ideational meaning (the prop ositional con ten t

to b e expressed), in teractional meaning (what

the sp eak er in tends the listener to do in making

the utterance), and textual meaning (ho w the

ideational con ten t is structured as a message,

in terms of theme, reference, etc.).

One motiv ation for this pap er is the lac k of

descriptions of input-sp eci�cati ons for sen tence

generators. I ha v e b een ask ed at v arious times

to �ll this gap.

P erhaps a b etter motiv ation is the need to

argue for a more abstract lev el of input. Man y

of the a v ailable sen tence generators require

sp eci�cation of syn tactic information within

the input sp eci�cation. This means that an y

text-planner whic h uses this system as its re-

alisation mo dule needs to concern itself with

these �ddling details. One of the aims in the

W A G system has b een to lift the abstractness

of sen tence sp eci�cation to a seman tic lev el.

This pap er discusses this represen tation.

1.1 The W A G Sen tence Generation

System

The W A G Sen tence Generation System is one

comp onen t of the W orkb enc h for Analysis

and Generation (W A G), a system whic h of-

fers v arious to ols for dev eloping Systemic re-

sources (grammars, seman tics, lexicons, etc.),

main taining these resources (lexical acquisition

to ols, net w ork graphers, h yp ertext bro wsers,

etc.), and pro cessing (sen tence analysis {

O'Donnell 1993, 1994; sen tence generation

O'Donnell 1995b; kno wledge represen tation {

O'Donnell 1994; corpus tagging and explo-

ration { O'Donnell 1995a).

The Sen tence Generation comp onen t of this

system generates single sen tences from a se-

man tic input. This seman tic input could b e

supplied b y a h uman user. Alternativ ely , the

seman tic input can b e generated as the out-

put of a m ulti-sen ten tial text generation sys-

tem, allo wing suc h a system to use the W A G

system as its realisation comp onen t. The sen-

tence generator can th us b e treated a blac k-

b o x unit. T aking this approac h, the designer of

the m ulti-sen ten tial generation system can fo-

cus on m ulti-sen ten tial concerns without w or-

rying ab out sen ten tial issues.

W A G impro v es on earlier sen tence genera-

tors in v arious w a ys. Firstly , it pro vides a more

abstract lev el of input than man y other sys-

tems (Mum ble: McDonald 1980; Meteer et al.

1987; FUF: Elhadad 1991), as will b e demon-

strated throughout this pap er. The abstract-

ness impro v es ev en o v er the nearest compara-
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ble system, P enman (Mann 1983a; Mann &

Matthiessen 1985), in its treatmen t of textual

information (see b elo w). Other sen tence gen-

erators, while w orking from abstract seman-

tic sp eci�cations, do not represen t a gener-

alised realiser, but are somewhat domain sp e-

ci�c in implemen tation, e.g., Proteus (Da v ey

1974/1978); Slang (P atten 1986, 1988). Other

systems do not allo w generation indep enden t

from user in teraction, for instance, Genesys

(F a w cett & T uc k er 1990) requires the user to

mak e decisions throughout the generation pro-

cess.

Against W A G, it do es not y et ha v e the

grammatical and seman tic co v erage of P en-

man, FUF or Mum ble, although its co v erage

is reasonable, and gro wing quic kly .

1.2 Seman tic Metafunctions

The input to the W A G Sen tence generation

system is a sp eci�cation of an utterance on the

seman tic stratum. W e th us need to explore

further the nature of Systemic seman tic repre-

sen tation. Hallida y (1978) divides seman tic re-

sources in to three areas, called metafunctions :

1. Ideational Metafunction : concerned

with the prop ositional con ten t of the text,

structured in terms of pro cesses (men tal,

v erbal, material, etc.), the participan ts

in the pro cess (Actor, Actee, etc.), and

the circumstances surrounding the pro cess

(Lo cation, Manner, Cause, etc.).

2. In teractional Metafunction : viewing

language as in teraction, i.e., an activit y

in v olving sp eak ers and listeners, sp eec h-

acts, etc. In teractional meaning includes

the attitudes, so cial roles, illo cutionary

goals, etc of in teractan ts.

3. T extual Metafunction : ho w the text is

constructed as a message con v eying infor-

mation. This concerns, for instance, the

thematic structuring of the ideation pre-

sen ted in the text, its presen tation as re-

co v erable or not, the seman tic relev ance of

information, etc.

Although these metafunctions apply to b oth

the seman tics of sen tence-size and m ulti-

sen ten tial texts, this pap er will fo cus on sen-

ten tial seman tics, since w e are dealing with the

input to a sen tence generator. Belo w w e ex-

plore the nature of this seman tic sp eci�cation

in more detail.

2 In teractional Sp eci�cation

In teractional represen tation views the text as

part of the in teraction b et w een participan ts.

Sen tences themselv es serv e an imp ortan t part

in in teraction, they form the basic units - the

moves { of whic h in teractions are comp osed.

Mo v es are also called sp e e ch-acts .

The input to the W A G generator is basi-

cally a sp eec h-act sp eci�cation, although this

sp eec h-act sp eci�cation includes ideational and

textual sp eci�cation. Figure 1 sho ws a sam-

ple sp eec h-act sp eci�cation, from whic h the

generator w ould pro duce: I'd like information

on some p anel b e aters . The distinct con tri-

butions of the three meta-functions are sep-

arated b y the grey b o xes. Say is the name of

the lisp function whic h ev aluates the sp eec h-

act sp eci�cation, calling the generator. dialo g-

5 is the name of this particular sp eec h-act {

eac h sp eec h-act is giv en a unique iden ti�er, its

unit-id.

In sp ecifying the sp eec h-act, there are sev-

eral imp ortan t things whic h need to b e sp eci-

�ed:

� Sp eec h-F unction : what do es

the sp eak er requires the hearer to do in

regard to the enco ded prop osition?

1

This

is called in Systemics the sp e e ch-function .

Is the hearer supp osed to accept the con-

ten t as a fact? Or are they supp osed to

complete the prop osition in some w a y? Or

p erform some action in resp onse to the ut-

terance?

� P articipan ts : who is uttering the sp eec h-

act (the Sp e aker ), and who is it addressed

to (the He ar er ). These roles are not

imp ortan t in ev ery sen tence-sp eci�cation,

but ma y b e in some, for the follo wing rea-

sons:

{ Pronominalisation : If the �ller of

the Sp eak er or Hearer role happ ens

1

F or ease of writing, I use the terms `Sp eak er' and

`Hearer' to apply to the participan ts in b oth sp ok en

and written language.
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Interactional
Specification

Ideational
Specification

Textual
Specification

   :is (:and initiate propose)
   :speaker (Caller :is male :number 1)
   :Hearer  (Operator :is female :number 1)

   :proposition  (P5 :is like
                     :senser Caller
                     :phenomenon (info :is (:and information
                                                 generic-thing)
                                       :matter (pb :is (:and body-repairer
                                                             plural-thing)))
                     :polarity (pol5 :is positive)
                     :modality (mod5 :is (:and volitional conditional)))

   :theme Caller
   :relevant-roles ((P5 Senser Phenomenon Modality)
                    (info Matter))
   :recoverable-entities (Speaker Caller)
   :shared-entities nil
)

Figure 1: T ypical Sp eec h-Act Represen tation

to pla y some role in the ideational

sp eci�cation, then an appropriate

pronoun will b e used in the gener-

ated string (e.g., 'I', `y ou').

{ V oice Selection : If the sp ok en out-

put mo de is used, W A G will select

a v oice of the same gender as the

sp eak er en tit y .

{ User Mo delling : In theory , the

Sp eak er and Hearer �elds are a v ail-

able for user-mo delling purp oses

(cf. P aris 1993): lexico-grammatical

c hoices can b e constrained b y ref-

erence to attributes sp eci�ed in the

Sp eak er and Hearer roles.

2

This has

not, ho w ev er, b een done at presen t:

while the implemen tation is set up

to handle this tailoring, the resources

ha v e not y et b een appropriately con-

strained.

� Con ten t : what prop osition is b eing ne-

gotiated b et w een the sp eak er and hearer?

This form of seman tic input impro v es o v er

that of P enman in regards to the relation-

2

Since the �llers of the Sp eak er and Hearer roles

are ideational units, they can b e extensiv ely sp eci�ed

for user-mo delling purp oses, including the place of ori-

gin, so cial class, so cial roles, etc of the participan t.

Relations b et w een the participan ts can also b e sp eci-

�ed, for instance, paren t/c hild, or do ctor/patien t rela-

tions. Lexico-grammatical decisions can b e made b y

reference to this information: tailoring the language to

the sp eak er's and hearer's descriptions.

ship b et w een the sp eec h-act and the prop osi-

tion. In P enman, the ideational sp eci�cation

is cen tral - a seman tic sp eci�cation is basically

an ideational sp eci�cation, with the sp eec h-act

added as an additional (and optional) �eld.

This approac h is tak en b ecause P enman w as

designed with monologic text in mind, so the

need for v aried sp eec h-acts is not w ell in te-

grated.

W A G ho w ev er tak es the sp eec h-act as cen-

tral, the seman tic sp eci�cation is a sp eci�ca-

tion of a sp eec h-act. The ideational sp eci�-

cation is pro vided as a role of the sp eec h-act

(the :pr op osition role). W A G th us in tegrates

with more ease in to a system in tended for di-

alogic in teraction, suc h as a tutoring system.

In particular, it simpli�es the represen tation

of sp eec h-acts with no ideational con ten t, suc h

as greetings, thank-y ous, etc.

2.1 T yp es of Sp eec h-Acts

Figure 2 sho ws the systems of the sp eec h-act

net w ork used in W A G (based on O'Donnell

1990). The main systems in this net w ork are

as follo ws:

� Initiation : The grammatical form used

to realise a particular utterance dep ends

on whether the sp eak er/writer is initiat-

ing a new exc hange, or resp onding to an

existing exc hange (e.g., an answ er to a

question). Resp onding mo v es re
ect a

far higher degree of ellipsis than initiating

mo v es. In particular, a mo v e resp onding
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elicit

propose

support

deny-knowledge

contradict

request-repeat

elicit-polarity

elicit-content

SPEECH
FUNCTION

OBJECT  OF
NEGOTIATION

action-negotiating

information-negotiating

negotiatory

salutory

greet

farewell

thank

initiate

respond

INITIATION

SPEECHACT
TYPE

speech-act

Figure 2: The Sp eec h-Act Net w ork

to a wh- question usually only needs to

pro vide the wh- elemen t in their reply .

� Negotiatory vs. Salutory : ne gotia-

tory sp eec h-acts con tribute to w ards the

construction of an ideational prop osition.

while salutory mo v es do not, rather serv-

ing a phatic function, for instance, greet-

ings, farew ells, and thank-y ous.

� Sp eec h F unction : The sp eec h-function

is the sp eak er's indication of what they

w an t the hearer to do with the utterance.

An elicit mo v e indicates that the sp eak er

requires some con ten t-full resp onse, while

a pr op ose mo v e ma y require c hanges of

state of b elief in the hearer. supp ort

mo v es indicate the sp eak er's acceptance

of the prior sp eak er's prop osition. Other

sp eec h-functions cater to v arious alterna-

tiv e resp onses in dialogue, for instance:

deny-know le dge - the sp eak er indicates

that they are unable to answ er a question

due to lac k of kno wledge; c ontr adict : the

sp eak er indicates that they disagree with

the prior sp eak er's prop osition; r e quest-

r ep e at : the sp eak er indicates that they did

not fully hear the prior sp eak er's mo v e.

� Ob ject of Negotiation : Sp eec h-acts

can negotiate information (questions,

statemen ts, etc.), or action (commands,

p ermission, etc.). A mo v e with features

(:and elicit ne gotiate-action) w ould b e re-

alised as a request for action (e.g., Wil l

you go now? ), while a mo v e with features

(:and pr op ose ne gotiate-action) w ould b e

realised as a command (e.g., Go now! ).

In writing a sp eec h-act sp eci�cation, the

:is �eld is used to sp ecify the the sp eec h-

act t yp e (the same k ey is used to sp ecify

the t yp es of ideational units in the prop osi-

tion). The sp eec h-act of �gure 1 is sp eci�ed to

ha v e features (:and initiate pr op ose) . F eature-

sp eci�cations can b e arbitrarily complex, con-

sisting of either a single feature, or a logical

com bination of features (using an y com bina-

tion of :and , :or or :not ). One do es not need

to sp ecify features whic h are systemically im-

plied, e.g., sp ecifying pr op ose is equiv alen t to

sp ecifying (:and move sp e e ch-act ne gotiatory

pr op ose) .

3 Ideational Sp eci�cation

Once w e ha v e sp eci�ed what the sp eec h-act is

doing, and who the participan ts are, w e need

to sp ecify the ideational con ten t of the sp eec h-

act. An ideational sp eci�cation is a struc-

ture of en tities (pro cesses, things and quali-

ties), and the relations b et w een these en tities.
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thing

process

quality

conscious

nonconscious...

human...

nonhuman...

ideational-unit

modal quality...

material-quality...

polar-quality...

process-quality...

material...

mental...

verbal...

relational...

existential...

Figure 3: The Upp er Mo del

3.1 Ideational Represen tation

When talking ab out ideational sp eci�cation,

w e need to separate out ideational p otential

{ the sp eci�cation of what p ossible ideational

structures w e can ha v e; and ideational instan-

tials { actual ideational structures. The �rst

is sometimes termed terminological kno wledge

{ kno wledge ab out terms and their relations,

the second, assertional kno wledge { kno wledge

ab out actual en tities and their relations.

Ideational p oten tial is represen ted in terms

of an on tology of seman tic t yp es, a v ersion of

P enman's Upp er Mo del (UM) (Bateman et al.

1990).

3

The ro ot of this on tology is sho wn in

�gure 3. Man y of the t yp es in this on tology will

ha v e asso ciated role constrain ts, for instance,

a mental-pr o c ess requires a Sensor role, whic h

m ust b e �lled b y a c onscious en tit y . The UM

th us constrains the p ossible ideational struc-

tures whic h can b e pro duced.

The UM pro vides a gener alise d classi�cation

system of conceptual en tities. F or represen ting

concepts whic h are domain-sp e ci�c e.g., b o dy-

r ep air er ), users pro vide domain-mo dels, where

domain-sp eci�c concepts are subsumed to con-

3

W A G's Upp er Mo del has b een re-represen ted in

terms of system net w orks, rather than the more

lo osely de�ned t yp e-lattice language used in P enman.

W A G th us uses the same formalism for represen t-

ing ideational , in teractional and lexico-grammatica l

information.

cepts in the UM.

An ideational structure is sp eci�ed b y pro-

viding t w o sets of information for eac h en tit y

(as in the prop ositional slot of �gure 1):

� T yp e Information : a sp eci�cation of

the seman tic t yp es of the en tit y , de-

riv ed from the UM, or asso ciated domain-

mo del.

� Role Information : a sp eci�cation of the

roles of the en tit y , and of the en tities

whic h �ll these roles.

3.2 Generating from a P oin ter in to

the KB

T ypically , text generation systems are mo d-

ularised b et w een m ulti-sen ten tial comp onen t

(the text planner), and a comp onen t dealing

with the realisation of sen tences (the sen tence

generator). The comm unication b et w een these

comp onen ts usually tak es the form of seman-

tic sp eci�cation of a sen tence. The m ulti-

sen ten tial mo dule pro duces a n um b er of sen-

tence sp eci�cations, and the sen tence gener-

ator constructs a sen tence to express eac h of

these.

Since b oth of these tasks are large, there has

b een a gro wing tendency for these t w o comp o-

nen ts to b e totally separate from eac h other

{ text planners are built on top of stand-alone

sen tence generators. General-purp ose sen tence

generators are th us b ecoming common, suc h

as P enman, FUF, and Mum ble. Eac h of these

has b een the platform supp orting v arious text-

planners (often exp erimen tal).

W A G has b een designed to supp ort this sep-

aration if need b e { W A G can act as a stand-

alone sen tence generator. Ho w ev er, W A G

functions b est when in tegrated with the text-

planner, at least to the exten t that it has access

to the same underlying KB.

One fundamen tal di�erence b et w een W A G's

input language, and that of P enman, in v olv es

the relation b et w een the sen tence sp eci�cation

and the kno wledge-base (KB). These can b e

related in t w o w a ys:

1. Input Sp eci�cation Re-Expresses

KB : the seman tic sp eci�cation includes

an ideational sp eci�cation, whic h re-states
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the con ten ts of the KB, although the cor-

resp ondence do es not need to b e 100%.

This re-expression is p erformed so that

the language of the input sp eci�cation and

the language emplo y ed in the KB can di-

v erge. This allo ws the realisation system

to w ork with m ulti-sen ten tial generators

regardless of the form of represen tation

in the KB. The m ulti-sen ten tial system

translates information from the form used

in the KB to the form acceptable in the

input-sp eci�c ation. This approac h also al-

lo ws sen tence-sp eci�cations to b e written

ev en if no KB is connected. The P enman

sen tence generator tak es this approac h to

generation.

2. Input Sp eci�cation P oin ts in to KB :

in the second approac h, ideational mate-

rial is not included within the input sp ec-

i�cation. Rather, the input sp eci�cation

pro vides only a p oin ter in to the attac hed

KB. Since the information to b e expressed

is already presen t in the KB, wh y do es it

need to b e re-expressed in the seman tic

sp eci�cation? T aking this approac h, the

role of the seman tic sp eci�cation is to de-

scrib e how the information in the KB is to

b e expressed, including b oth in teractional

and textual shaping.

Since W A G needs to w ork as a blac k-b o x

in other m ulti-sen ten tial generation systems,

it is capable of w orking in the �rst (P enman-

lik e) mo de: an ideational sp eci�cation can b e

em b edded within the input-sp eci�cation. This

w as the case in the example of �gure 1.

Ho w ev er, W A G w as designed with the sec-

ond mo de of generation in mind: to op er-

ate with a high-degree of in tegration b et w een

the kno wledge represen tation system (KRS)

and the sen tence realiser. This in tegration

allo ws economies of generation not p ossible

where con ten t used for text-planning and con-

ten t used for sen tence generation are repre-

sen ted distinctly . One b ene�t in v olv es econ-

om y of co de { man y of the pro cesses whic h

need to b e co ded to deal with ideation for a

text as a whole can also b e used to deal with

ideation for single sen tences. Another in v olv es

the p ossibilit y of in tegrating the t w o pro cesses

{ since the sen tence realiser has access to the

; Participants

(tell John :is male :name "John")

(tell Mary :is female :name "Mary")

(tell Party :is spatial)

;Processes

(tell arrival

:is motion-termination

:Actor John

:Destination Party)

(tell leaving

:is motion-initiation

:Actor Mary

:Origin Party)

;Relations

(tell causation

:is causal-relation

:head arrival

:dependent leaving)

Figure 4: Building a Kno wledge-Base

same kno wledge as the m ulti-sen ten tial plan-

ner, it can mak e decisions without requiring

explicit informing from the planner.

T o demonstrate this in tegrated approac h to

sen tence generation, w e sho w b elo w the gener-

ation of some sen tences in t w o stages { �rstly ,

assertion of kno wledge in to the KB, and sec-

ondly , the ev aluation of a series of sp eec h-acts,

whic h selectiv ely express comp onen ts of this

kno wledge.

3.2.1 Assertion of Kno wledge in to KB

Figure 4 sho ws the forms whic h assert some

kno wledge ab out John and Mary in to the KB.

The information basically tells that Mary left

a part y b ecause John arriv ed at the part y . tel l

is a lisp macro form used to assert kno wledge

in to the KB.

3.2.2 Selectiv e Expression of KB

No w w e are ready to express this kno wledge.

The follo wing sen tence-sp eci�cation indicates

that the sp eak er is pr op osing information , and

that the le aving pro cess is to b e the seman-

tic head of the expression. It also indicates

whic h of the roles of eac h en tit y are relev an t

for expression (and are th us expressed if p ossi-

ble), and whic h en tities are iden ti�able in con-

text (and can th us b e referred to b y name).
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The generation pro cess, using this sp eci�ca-

tion, pro duces the sen tence sho wn after the

form.

(say example-1

:is propose

:proposition leaving

:relevant-roles ( (leaving Actor)

(causation Head

Dependent)

(arrival Actor))

:identifiable-enti ties (John Mary))

=> Mary left because John arrived.

As stated ab o v e, this approac h do es not re-

quire the sen tence-sp eci�cation to include an y

ideational-sp eci �cation, except for a p oin ter

in to the KB. The realiser op erates directly

on the KB, using the information within the

sen tence-sp eci�cation to tailor the expression.

Alternativ e sen tence-sp eci�cations result in

di�eren t expressions of the same information,

for instance, including more or less detail,

c hanging the sp eec h-act, or c hanging the tex-

tual status of v arious en tities. The expression

can also b e altered b y selecting a di�eren t en-

tit y as the head of the utterance. F or instance,

the follo wing sen tence- sp eci�cation is iden ti-

cal to the previous, except the c ause relation is

no w tak en as the head, pro ducing a substan-

tially di�eren t sen tence:

(say example-2

:is propose

:proposition causation

:relevant-roles ((causation Head

Dependent)

(leaving Actor)

(arrival Actor))

:identifiable-enti ties (John Mary))

=> John's arrival caused

Mary to leave.

W e will no w turn to the textual comp onen t

of the input sp eci�cation, whic h is resp onsible

for tailoring the expression of the ideational

con ten t.

4 T extual Sp eci�cation

T extual seman tics concerns the role of the text

and its comp onen ts as a message . While cre-

ating a text (whether a single utterance or a

whole b o ok), w e ha v e a certain amoun t of con-

ten t w e wish to enco de. But there are v arious

w a ys to enco de this information, to presen t our

message. The textual seman tics represen ts the

v arious strategies for structuring the message.

4.1 Relev an t-Roles

One of the main steps in the text generation

pro cess in v olv es con ten t selection { the selec-

tion of information from the sp eak er's kno wl-

edge base for presen tation. Suc h a pro cess

m ust decide what information is relev an t at

eac h p oin t of the unfolding discourse.

In some systems, con ten t selection is driv en

through the construction of the rhetorical

structure of the text (e.g., Ho vy et al. 1992).

As w e build a rhetorical structure tree, the

ideation whic h is necessary for eac h rhetori-

cal relation is selected. F or instance, if w e

add an evidenc e relation to an existing RST

tree, the ideation whic h functions as evidence

is selected for expression. The rhetorical struc-

ture th us organises the ideational con ten t to

b e expressed, selecting out those parts of the

ideation-base whic h are relev an t to the ac hiev e-

men t of the discourse goals at eac h p oin t of the

text. I use the term rhetoric al r elevanc e to re-

fer to this sort of relev ance.

4

Rhetorical relev ance is dynamic { it c hanges

as the text progresses. It represen ts a shift-

ing fo cus on the ideation base (Hallida y &

Matthiessen, 1995, pp373-380). What is rele-

v an t c hanges as the text unfolds, as the rhetori-

cal structure is realised. Relev ance forms what

Grosz (1977/86) calls a fo cus sp ac e .

5

Hallida y

& Matthiessen (1995) extend Grosz's notion

of fo cus space to include other t yp es of textual

spaces: thematic spaces, iden ti�abili t y spaces,

new spaces, etc. (p376). Eac h of these spaces

can b e though of as a pattern stated o v er the

ideation base (p373).

According to Grosz, fo cus is \that part of

the kno wledge base relev an t at a giv en p oin t

of a dialog." (p353). Ho w ev er, Grosz's notion

of relev ance is based on the needs of a text

understanding system { whic h ob jects in the

4

See P attabhiraman & Cercone (1990) for a go o d

computational treatmen t of relev ance, and its relation

to salience.

5

V arious earlier linguists and computational lin-

guists ha v e also used the notion of `spaces' to repre-

sen t textual status, see for instance, Reic hman (1978);

Grimes (1982).

7



kno wledge-base can b e used to in terpret the ut-

terance. My sense of relev ance is deriv ed from

relev ance in generation { what information has

b een sele cte d as relev an t to the sp eak er's un-

folding discourse goals. She is dealing with a

set of ob jects whic h ma y p otential ly app ear

in the text at this p oin t, while I am dealing

with the set of ob jects whic h most probably

do app ear in the text.

T o represen t the relev ance space in a

sen tence sp eci�cation, I initially pro vided

a :r elevant-entities �eld, whic h listed those

ideational en tities whic h w ere relev an t for ex-

pression. Ho w ev er, problems so on arose with

this approac h. T ak e for instance a situation

where Mark o wns b oth a dog and a house,

and the dog destro y ed the house. No w, w e

migh t wish to express a sen tence to the e�ect

that A do g destr oye d Mark's house , whic h ig-

nores Mark's o wnership of the dog. In a sys-

tem where relev ance is represen ted as a list of

en tities, w e could not pro duce this sen tence.

What w e need is a represen tation of the r el-

evant r elations in the KB. T o this end, W A G's

input sp eci�cation allo ws a �eld :r elevant-r oles ,

whic h records the roles of eac h en tit y whic h are

curren tly relev an t for expression, e.g., as w as

used in the examples of section 3.2.2.

6

While constructing a sen tence, the sen tence

generator refers to this list at v arious p oin ts,

to see if a particular seman tic role is relev an t,

and on the basis of this, c ho oses one syn tactic

structure o v er another.

4.2 Theme

The :theme �eld of the sp eec h-act sp eci�es the

unit-id of the ideational en tit y whic h is the-

matic in the sen tence. If a participan t in a

pro cess, it will t ypically b e made Sub ject of the

sen tence. If the Theme pla ys a circumstan tial

role in the prop osition, it is usually realised as

a sen tence initial adjunct. W A G's treatmen t of

Theme needs to b e extended to handle the full

range of thematic phenomena. Theme sp ec-

i�cation in W A G is iden tical to that used in

P enman.

6

If the explicit ideational sp eci�cation is included in

the say form (as in �gure /re�g:sa y1), then the rele-

v ance space need not b e stated, it is assumed that all

the en tities included within the sp eci�cation are rele-

v an t, and no others.

EXAMPLE

4.3 Information Status

The participan ts in an in teraction eac h p os-

sess a certain amoun t of information, some of

whic h is shared, and some whic h is unshared.

I use the term information status to refer to

the status of information as either shared or

unshared.

The information status of ideational en tities

a�ects the w a y in whic h those items can b e

referred to. Belo w w e discuss t w o dimensions

of information status:

1. Shared En tities : en tities whic h the

sp eak er b eliev es are kno wn to the hearer

can b e referred to using identi�able r efer-

enc e , e.g., de�nite deixis , e.g., the Pr es-

ident ; and naming , e.g., R onald R e a-

gan . En tities whic h are not b eliev ed to

b e shared require some form of inde�nite

deixis, e.g., a b oy c al le d John; Eggs; Some

e ggs , etc. A sp eak er uses inde�nite deixis

to indicate that he b eliev es the en tit y not

to b e kno wn to the hearer. It is th us a

strategy used to in tro duce unshared en ti-

ties in to the discourse. Once the en tit y

is in tro duced, some form of de�nite refer-

ence is appropriate.

2. Reco v erable En tities : En tities whic h

are part of the imme diate disc ourse c on-

text can b e referred to using pr onominal-

isation , e.g., she, them, it, this , etc. sub-

stitution , e.g., I saw one; or el lipsis (the

non-men tion of an en tit y), e.g., Going to

the shop? . The immediate discourse con-

text includes en tities in tro duced earlier in

the discourse; and en tities within the im-

mediate ph ysical con text of the discourse,

e.g., the discourse participan ts (sp eak er,

hearer, or sp eak er+hearer) and those en-

tities whic h the participan ts can p oin t at,

for instance, a nearb y table, or some p er-

son.

Tw o �elds in the seman tic sp eci�cation al-

lo w the user to sp ecify the information status

of ideational en tities { and th us ho w they are

referred to in discourse:

7

7

These lists will t ypically b e main tained b y the text-

planner as part of its mo del of discourse con text.
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� The Shared-En tities Field: a list of

the ideational en tities whic h the sp eak er

wishes to indicate as kno wn b y the hearer,

e.g., b y using de�nite reference.

� The Reco v erable-en tities Field: a list of

the ideational en tities whic h are reco v er-

able from con text, whether from the prior

text, or from the immediate in teractional

con text (e.g., the sp eak er and hearer).

EXAMPLE

5 Conclusions

The input sp eci�cation for the W A G sen tence

generator is a sp eec h-act, whic h includes an

indication of whic h relations in the KB are rel-

ev an t for expression at this p oin t. Other infor-

mation in the input sp eci�cation helps tailor

the expression of the con ten t, suc h as an indi-

cator of whic h KB elemen t to use as the head

of the generated form, whic h is theme, whic h

elemen ts are reco v erable and iden ti�able.

In taking this approac h, W A G attempts to

extend the degree to whic h surface forms can

b e constrained b y seman tic sp eci�cation. In

man y sen tence generation systems, direct sp ec-

i�cations of grammatical c hoices or forms is of-

ten needed, or, in the case of P enman, the user

needs to include arcane inquiry pr esele ctions {

in terv en tions in the in terstratal mapping com-

p onen t, p erhaps more arcane than grammar-

lev el in terv en tion.

By pro viding a more abstract form of rep-

resen tation, text-planners using W A G do not

need to ha v e an y kno wledge of grammatical

forms, and can sp end more of their e�orts deal-

ing with issues of text-planning.

Although W A G has extended the lev el at

whic h surface forms can b e sp eci�ed seman ti-

cally , there are still gaps. T o allo w for this,

W A G allo ws input sp eci�cations to directly

constrain the surface generation, either b y di-

rectly sp ecifying the grammatical feature(s) a

giv en unit m ust ha v e, or alternativ ely , sp eci-

fying grammatical defaults: grammatical fea-

tures whic h will b e preferred if there is a c hoice.

The adv an tages of W A G's input sp eci�ca-

tion language are summarised b elo w:

1. In teractional Sp eci�cation : W A G's

input sp eci�cation allo ws a wider range

of sp eci�cation of the sp eec h-act t yp e

than used in P enman and other sen tence-

generation systems. Also, the sp eci�-

cation of the Elicited elemen t in wh-

questions is made more abstract. By plac-

ing the prop osition as a role of the sp eec h-

act, rather than visa-v ersa,....

2. Ideational Sp eci�cation : W A G allo ws

t w o mo des of expressing the KB { in one

mo de, eac h sen tence sp eci�cation is a self-

con tained sp eci�cation, con taining all the

ideational information needed (the 'blac k-

b o x' mo de). In the other, a sen tence

sp eci�cation con tains only a p oin ter in to

the KB, allo wing �ner in tegration b et w een

text-planner and sen tence realiser.

3. T extual Sp eci�cation : W A G in tro-

duces a high lev el means of represen ting

the textual status of information to b e ex-

pressed. F ollo wing Grosz (1977/86), and

Hallida y & Matthiessen (1995), I use the

notion of textual spaces, partitionings of

the ideation base, eac h of whic h shifts dy-

namically as the discourse unfolds. I ha v e

outlined:

� a r elevanc e sp ac e : the information

whic h is rhetorically relev an t at the

presen t p oin t of the discourse;

� a shar e d-entity sp ac e : the informa-

tion whic h is part of the shared

kno wledge of the sp eak er and hearer.

� a r e c over ability sp ac e : the informa-

tion whic h has en tered the discourse

con text, including the en tities whic h

ha v e b een men tioned up to this p oin t

in the discourse. Information in

the reco v erabilit y space can b e pre-

sumed, or pronominalised.

While the W A G generator has only b een un-

der dev elopmen t for a few y ears, and b y a

single author, in man y asp ects it meets, and

in some w a ys surpasses, the functionalit y and

p o w er of the P enman system, as discussed

ab o v e. It is also easier to use, ha ving b een de-

signed to b e part of a Linguist's W orkb enc h {
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a to ol aimed at linguists without programming

skills.

The main adv an tage of the P enman system

o v er the W A G system is the extensiv e linguis-

tic resources a v ailable. P enman comes with a

large grammar and seman tics of English (and

other languages). W A G comes with a medium-

sized grammar of English.

8

6 Bibliograph y

Bateman, John, Rob ert Kasp er, Johanna Mo ore &

Ric hard Whitney 1990 \A General Organisation of

Kno wledge for Natural Language Pro cessing: the

P enman Upp er Mo del", USC/Information Sciences

Institute T ec hnical Rep ort.

Da v ey , An thon y 1974/1978 Discourse Pro duction:

a computer mo del of some asp ects of a sp eak er, Ed-

in burgh Univ ersit y Press, Edin burgh, 1978. Pub-

lished v ersion of Ph.D. dissertation, Univ ersit y of

Edin burgh, 1974.

Elhadad, Mic hael 1991 \FUF: The Univ ersal Uni-

�er User Man ual V ersion 5.0", T ec hnical Rep ort

CUCS-038-91, Colum bia Univ ersit y , New Y ork,

1991.

F a w cett, Robin P . { Gordon H. T uc k er (1990)

\Demonstration of GENESYS: a v ery large seman-

tically based Systemic F unctional Grammar". In

Pr o c e e dings of the 13th Int. Conf. on Computa-

tional Linguistics (COLING `90) .

Hallida y , M.A.K. 1978 Language as so cial semiotic.

The so cial in terpretation of language and meaning.

London: Edw ard Arnold.

Hallida y , M.A.K.

& Christian Matthiessen 1995 Construing exp eri-

enc e thr ough me aning: a language-b ase d appr o ach

to c o gnition . Pin ter: London.

Mann, William C. 1983 \An Ov erview of the P en-

man T ext Generation System ", USC/ISI T ec hnical

Rep ort RR-84-127.

Mann, W. C. { C. I. M. Matthiessen (1985)

\Demonstration of the Nigel T ext Generation Com-

puter Program", In Benson and Grea v es, 1985.

Martin, James R. 1992 English T ext: system and

structur e . Amsterdam: Benjamins.

McDonald, D. 1980 L anguage Pr o duction as a Pr o-

c ess of De cision-making under Constr aints , MIT

Ph.D. Dissertation, 1980. MIT Rep ort.

8

While the W A G system can w ork with the grammar

and lexicons of the Nigel resources, the resources whic h

map grammar and seman tics in Nigel are in a form

incompatibl e with W A G).

Meteer, M., D. McDonald, S. Anderson, D. F orster,

L. Ga y , A. Huettner, & P . Sibun. 1987 \Mum ble-

86: Design and Implemen tation", COINS T ec hni-

cal Rep ort 87-87, Univ ersit y of Massac h usetts at

Amherst, Computer and Information Science.

O'Donnell, Mic hael 1990 \A Dynamic Mo del of Ex-

c hange" in W ord, v ol. 41, no. 3 Dec. 1990

O'Donnell, Mic hael 1993 \Reducing Complexit y in

a Systemic P arser ", in Pr o c e e dings of the Thir d

International Workshop on Parsing T e chnolo gies ,

Tilburg, the Netherlands, August 10-13, 1993.

O'Donnell, Mic hael 1994 Sentenc e A nalysis and

Gener ation - A Systemic Persp e ctive . Ph.D., De-

partmen t of Linguistics, Univ ersit y of Sydney .

O'Donnell, Mic hael 1995a \F rom Corpus to Co d-

ings: Semi-Automating the Acquisition of Linguis-

tic F eatures", in Pro ceedings of the AAAI Spring

Symp osium on Empirical Metho ds in Discourse In-

terpretation and Generation, Stanford Univ ersit y ,

California, Marc h 27 - 29.

O'Donnell, Mic hael 1995b \Sen tence Generation

Using the Systemic W orkBenc h", in Pro ceedings of

the Fifth Europ ean W orkshop on Natural Language

Generation, 20-22 Ma y , Leiden, The Netherlands,

pp 235-238.

P attabhiraman, T. 1993 Asp e cts of Salienc e in Nat-

ur al L anguage Gener ation . Ph.D. Dept. of Com-

puting Science, Simon F raser Univ ersit y .

P atten, T erry (1986) Interpr eting Systemic Gr am-

mar as A Computational R epr esentation: A Pr ob-

lem Solving Appr o ach to T ext Gener ation , Ph. D.

dissertation, Univ ersit y of Edin burgh.

10


