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Abstract 
Generating expressions which communicate in
formation already known to the hearer, building 
enthymematic arguments, and characterising 
refutations all pose significant problems to tra
ditional natural language generation techniques. 
After exploring these problems, an approach is 
proposed which through its employment of a 
notion of saliency handles them cleanly, and of
fers support for further features including clue 
word generation. It is argued that propositional 
salience and its interaction with intentional, at-
tentional, epistemic and structural components 
of a text generation system have a key role to 
play in the design and realisation of persuasive 
text. 

1 Motivation 
It might be argued that the notion of saliency can be con
flated with goals of discourse structure, or, in theories which 
handle intentionality separately, with intentional goals which 
are responsible for structure. In the former case, it could be 
maintained, including a proposition - or a relation between 
propositions - in a discourse plan carries with it an assump
tion that the proposition or relation will be realised directly 
into text and thereby made salient to the hearer. In the latter 
case, an intention such as BEL(H, P) (that the hearer H be
lieve some proposition P) might be assumed to lead to the 
generation of textual structure which can be guaranteed to 
make P salient to H. 

Such conflation of saliency with other components of a 
discourse loses a powerful distinction which can be demon
strated to be crucial in a number of concrete situations. 
Three generation problems are presented which rest upon an 
explicit handling of saliency. 

The first is the enthymeme - a syllogistic argument 
with one component left implicit (i.e. with a premise or 
conclusion not realised into text). One of the most com
mon forms of the enthymeme in natural language is the 
omission of the major premise from a Modus Ponens, as 
in, You were born in Bermuda so you're a British citi

zen, wherein the major premise, if you were born in 
Bermuda then you 're a British citizen is left implicit; 
The arrangement is so common that it has led authors 
such as Sadock [1977] and Cohen [1987] to treat it as a 
separate argument structure altogether, labelling it the 
Modus Brevis. The reason for its frequency is clear from 
the foregoing example - to include the major premise 
would render a text hopelessly cumbersome and repeti
tive. In many cases it is impossible to utter the antece
dent and consequent of a Modus Ponens without the im
plication between them being immediately obvious - or 
salient - to a hearer. In some cases, however, a speaker 
will decide that it is necessary to include the major 
premise: this may happen if some other component of the 
syllogism - say the conclusion - is being left implicit, as 
in It's been raining, and rain makes the roads danger-
ously greasy. More importantly, there are some situa
tions where it is appropriate to make every component of 
a syllogism explicit. A good example is one which also 
demonstrates the importance of contextual features such 
as the hearer's bias. If a speaker has reason to believe 
that a hearer is particularly sceptical, she may decide to 
lay out each component of an argument explicitly - thus 
sacrificing brevity for the sake of clarity. Consider, for 
example, during a heated encounter between a Darwinian 
and a Creationist: We see around us an intricate inter
play of complex systems, and such intricacy requires a 
designer. So logically there must have been a designer. 
In Modus Tollens, the default is reversed: normally, all 
three components of the syllogism are expressed (as in If 
matter had always existed, there should be no radioac-
tive elements left. The presence of uranium, etc. is sci
entific proof that matter has not always existed.). Occa
sionally, however, the speaker may judge that one com
ponent can safely be omitted, e.g. // it had been raining, 
the roads would be wet, but I assure you that it hasn 't 
been raining for days. There is a range of parameters and 
contextual features which impinge on the decision of 
whether or not to realise a proposition in order that it be 
salient (see, e.g., [Reed, 1998]), but the key point is that 
there are some cases where textual realisation is appro
priate, and others where it is not. One approach to han
dling this decision is to include within an NLG system a 
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module responsible for post-processing a given text plan 
and determining which components should be realised 
into text and which should not. Apart from problems of 
determining exactly how such a module should exert its 
influence, it introduces additional complexity unneces
sarily. The planning machinery already available within 
many NLG systems is perfectly capable of performing 
the function, if saliency is treated as a goal. A given goal 
of saliency can then be fulfilled either by textual realisa
tion, or by particular configurations of linguistic and ex
tra-linguistic context. 

The second problem which benefits from employing 
saliency goals is the generation of utterances which re
mind a hearer - i.e. which communicate something that 
the speaker believes the hearer already knows. Marcu 
[1996] explains that in the genre of persuasive text, 
"contrary to NLG wisdom, a system capable of generat
ing persuasive text will also have to generate information 
that is known to the audience". In the increasingly 
popular approach to NLG in which speaker's intentions 
are fundamental (building on [Grosz and Sidner, 1986]), 
the only intention which can be fulfilled by the realisa
tion of known information is one of saliency. If the 
speaker knows that the hearer believes P, then a typical 
intention of the form BEL(H, P) is trivially satisfied 
without the need for textual realisation. 

Related to this is a third generation problem: refuta
tion. It is often suggested in works on rhetoric and ora
tion (e.g. [Blair, 1838]) that an argument which refutes a 
particular claim may, in certain situations, benefit from 
stating the claim which is to be refuted. There are two 
specialisations of this general rule which serve to illus
trate the mechanism: first, the reductio ad absurdum ar
gument strategy, whereby the reverse of the intended 
conclusion is assumed and then shown to lead to a con
tradiction; and second, the use of the null hypothesis in 
scientific experimentation, whereby the reverse of the 
anticipated conclusion is proven to be (significantly) 
wrong. In both these cases, it is necessary to realise a 
proposition that the speaker wishes to bring the hearer to 
disbelieve. Again, within a planning framework based on 
intentions, there do not appear to be any alternatives to 
taking an approach employing goals of saliency, as there 
are no other perlocutionary effects of such discourse ac
tions. 

2 Modelling Saliency 
The Rhetorica system implements an abstraction based 
nonlinear planner, based on AbNLP [Fox and Long, 
1995]. The planning operators in the current version of 
the system represent forms of argument, including stan
dard deductive and pseudo-deductive schemes (such as 
Modus Ponens and Modus Tollens amongst the former 
and undercutting amongst the latter), inductive schemes 
(currently only Inductive Generalisation), and fallacious 
schemes (including the argumentum ad populum and the 
ignoratio elenchii). Each operator has two parts: the 
shell, which resembles a conventional STRIPS operator 

with pre and post condition lists; and a body which com
prises a set of goals. Planning proceeds by constructing a 
complete abstract plan to fulfil a given goal, and then 
refining that plan by opening up the bodies of the se
lected operators, and posting the goals found therein: 
Further details of the planning process and the means by 
which it can support sophisticated ordering heuristics can 
be found in [Reed and Long, 1997; Reed, 1998]. The 
central issue addressed here is the makeup of the opera
tor bodies, and how saliency is operationalised in con
junction with focus of attention. 

The bodies of the Modus Ponens (MP) and Modus 
Tollens (MT) operators are given below in Figure 1: 

Figure 1. Modus Ponens and Modus Tollens bodies. 

Thus in MP and MT, as in all the other operators, goals 
of belief (representing the speaker's intentions to engen
der belief by a particular agent in a particular proposi
tion) are treated quite separately from goals of saliency 
(representing the speaker's intentions to make a proposi
tion salient to an agent). It is goals of belief which result 
in the adducement of further argument operators at each 
refinement. To generate an argument in which a supports 
b (i.e. a, a —» b, b) and b in turn supports c, Rhetorica 
first satisfies the goal BEL(/t, c) by using an MP operator 
with b as the minor premise. At refinement, this leads to 
the posting, amongst others, of the goal BEL(h, b), which 
is fulfilled by the second instantiation of an MP operator 
with a as the minor premise. At this point, the process 
terminates: without further information available, all 
BEL goals are satisfied immediately (so long as certain 
conditions hold, such as the hearer not believing the con
verse of any of the propositions involved). 

It is thus the BEL goals which create the structure of 
intentions forming the scaffold of an argument. The role 
of the saliency goals, in contrast, is to set out what needs 
to be available to the hearer as the argument proceeds. 
Saliency goals do not simply list what needs to be said: 
although some IS_SALIENT goals will ultimately be 
fulfilled by a MAKE.SALIENT operator (which in turn 
is then used as the basis for generating the textual com
ponents of an argument), many other IS__SALIENT goals 
will be discharged in other ways. For example, in the two 
step argument a, a b, b, b c, c, the two saliency 
goals associated with the major premises will (other 
things being equal) be trivially fulfilled through invoca
tion of a heuristic stating that a hearer will usually accept 
an implication without further support. This is the heu
ristic which leads to the predominance of the enthyme-
matic Modus Brevis form of MP. There are, of course, 
situations in which the heuristic is inhibited (high levels 
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of hearer bias, known disagreement with the implication) 
- these ensure that when appropriate, an MP will be re
alised with all three components stated explicitly. 

This distinction between goals of belief and goals of 
saliency appears superficially similar to previous dis
tinctions between the intentional and informational facets 
[Young and Moore, 1994], but there is an important dif
ference. Although the IS_SALIENT goals are responsi
ble for the generation of informational content, they are 
not themselves informational; rather, they represent sys
tem intentions which may be realised textually in any 
number of ways - or may not be realised at all (if the 
heuristics demonstrate that saliency can be achieved by 
virtue of the contextual setting). As with Young and 
Moore's work on DPOCL, Rhetorica moves away from a 
traditional 'pipeline* view of the link between intention 
and information by allowing the two to be intermingled 
at the same level of abstraction, and having intentions 
give rise to further intentions. Unlike DPOCL, however, 
Rhetorica lists only goals in operator bodies, allowing 
saliency to be expressed as a goal which can then be ful
filled by context-dependent heuristics, or by further 
planning. Thus both belief and saliency goals should be 
classed as intentional, with informational content being 
associated only with the operators which fulfil remaining 
saliency goals. 

The third and final type of goal employed in defining 
operator bodies are the topic manipulation goals. These 
are closely related to the saliency goals in several re
spects. First, they represent intentions of the speaker to 
manipulate the attention of the hearer. Second, they can 
be fulfilled either through explicit textual marking (clue 
words, formatting, etc.) or as a result of contextual in
formation already available to the hearer (typically re
sulting from the explicit fulfilment of another topic ma
nipulation goal in close proximity). This explicit opera-
tionalisation of topic manipulation represents a departure 
from the more conventional approach wherein focus of 
attention is an implicit feature of a discourse, and affords 
a number of benefits concerned with the reordering of 
argument components for persuasive effect. One key ad
vantage lies in the interplay between propositional sali
ence and focus of attention. 

3 Saliency and the Focus of Attention 
Saliency and the focus of attention are not equivalent 
concepts. In the first place, as Grosz and Sidner [1986] 
describe, 'The attentional state is a property of the dis
course itself, not of the discourse participants". This 
contrasts with propositional salience, which in the cur
rent work, is relativised to a particular agent. Thus 
Rhetorical topic manipulation goals represent intentions 
to alter the attentional state - so that, for example, if the 
hearer should interject, the attentional state for that 
interjection will be the one introduced by 

Rhetorica.1 Saliency goals, on the other hand, represent 
system intentions to make a proposition salient to a given 
agent: what is salient to one agent in a discussion need 
not, from the system's point of view, necessarily be sali
ent to all the interlocutors. One way of viewing this 
situation is to see the focusing structure (the model of 
the attentional state) as a (virtual) shared resource be
tween the participants. Every participant in the dialogue 
has the ability both to change and inspect this structure, 
though inspection is subject to a 'mask' which restricts 
how much of the focusing structure can be seen by that 
agent - what the agent is attending to at a given moment. 
The successful fulfilment of a PUSHJTOPIC goal thus 
makes some change to that shared resource (namely, 
adding a new focus space). The execution of a 
MAKE_SALIENT action (i.e. an utterance) performs 
two related actions: first, it adds the proposition to the 
focus space; and second, it modifies the mask of the in
dicated agent such that that agent is able to view the 
proposition in that focus space. 

The last feature of topic manipulation in the Rhetorica 
system is that focus spaces are named using the format 
arg(X, Y), read as an argument from X to Y. This repre
sents an abstraction from any particular argument scheme 
(MP, MT, IG, etc.) and allows goals of saliency to be 
tied, at plan time, to particular focus spaces. The goal 
IS_SALIENT(h, x, arg(x, y)) thus specifies that the sys
tem intends to make proposition x salient to agent h in 
the context of arg(x, y), i.e. while the focus space 
arg(x, y) is on the top of the focus stack. 

This tying of utterances to focus spaces is necessary in 
providing the freedom to order argument supports in any 
arrangement selected by the rhetoric component of the 
system, whilst maintaining the level of argument coher
ence discussed by Cohen [1987], The key constraint is 
that components of separate arguments should not be 
interleaved. So for example, if it has been determined 
that two MP arguments should both be rendered com
plete with both major and minor premise, then each mi
nor should be adjacent to its related major - even though 
the order within each of the pairs, and between the two 
pairs should be left unconstrained. It is not at all cleat 
that these disjunctive constraints - crucial for achieving 
the flexibility required to produce persuasive component 
orderings - are supported by related systems such as 
DPOCL [Young and Moore, 1994] and NAG [Zukerman 
et al., 1998]. 

4 Characterising Saliency 
It has been demonstrated that propositional salience is 
related to both the focusing structure of a discourse and 
the belief structure of an agent, but it remains to define 

1 The current implementation of Rhetorica focuses on mono
logue, and does not support dialogic interaction. The point is 
made here to illustrate the independence of the attentional 
state from either participant. 
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rather more carefully what these relationships entail. As 
discussed above, the belief component of saliency cannot 
be BEL(H, P) since propositions may be made salient by 
a speaker who neither believes a hearer holds p to be 
true, nor wants to persuade a hearer that p is true. There 
are several possible alternatives. The first is BEL(H, 
BEL(S, P)) - i.e. that if P is salient to H, then H is led to 
believe that S believes P. Related to this is a slightly 
stronger possibility BEL(H, INTENDS(S, BEL(H, X)). 
Both of these seem flawed, as demonstrated by the case 
of refutation, where the speaker neither believes nor in
tends the hearer to believe the claim to be refuted. To 
maintain that by making the claim salient to the hearer, 
he is brought to believe that the hearer intends or be
lieves something which she does not, is to imply that 
every case of refutation involves deception, which runs 
counter to intuition. 

Another possible, weaker, interpretation of the belief 
component of saliency rephrases the foregoing in terms 
of absence of contradiction, i.e. BEL(H, BEL(S, 

or, perhaps, BEL(H, INTENDS(S, 
Again, however, although these seem 

reasonable in many cases, stating the claim in a refuta
tion violates these definitions. Perhaps more importantly, 
all these candidates violate an intuition that propositional 
salience should not involve sense - if P is salient to an 
agent it should not necessitate that agent holding a belief 
that either P or its negation is true. 

This intuition is formalised explicitly in the belief 
model employed in Rhetorics which distinguishes be
tween conventional belief and 'awareness', introducing 
further possible epistemic states - namely, being un
aware of a proposition, and being aware but 'undecided'. 
Agnosticism, for example, might be characterised using 
the 'aware but undecided' state. Although the primary aim 
of this distinction is to capture the differences in argu
mentation style adopted in situations of varying hearer 
belief, it permits an alternative definition of the epis
temic component of saliency. Thus BEL(H, ?P) - repre
senting the hearer being aware of, but undecided with 
respect to P - forms a part of saliency such that after the 
speaker utters some proposition, the hearer is then, at the 
very least, aware of that proposition. OF course it may 
be the case that in uttering something the speaker brings 
the hearer to believe, or, in certain situations (such as 
irony), disbelieve the proposition. The speaker is guar
anteed, however, that if nothing else, the hearer will be 
undecided with respect to the proposition: he will cer
tainly not be unaware (assuming the utterance to be suc
cessful). 

There must, however, be a second, attentional compo
nent, for even if BEL(H, ?P) is (guaranteed to be) in the 
hearer's model, the hearer may not be attending to it. The 
attentional model adopted in the Rhetorica system is 
based upon the hierarchical, stack model proposed by 
Grosz and Sidner [1986], rather than the cache model 
sketched out in [Walker, 1996]. There are several factors 
contributing to the conclusion that Walker's model is 

inappropriate in the current context. The first is that ar
gumentation represents an unusually structured and strict 
form of natural language, in which focusing constraints 
seem to be carefully adhered to. It is presumably for this 
reason that it has been possible to derive theories of co
herent argument over and above basic textual coherence 
[Cohen, 1987]. Walker cites evidence to suggest that 
even in argument, the cache model is more appropriate 
because "referring expressions in argumentative texts 
treat the conclusions of popped sisters as salient" (p261) 
- consistent with propositions remaining in the cache 
until being dislodged, rather than being actively removed 
at a pop. The proposed cross-boundary reference would 
seem to violate the rules of argument integrity proposed 
in [Cohen, 1987] inter alia, and although it may be that 
these rules are too constraining, a simpler solution is that 
the conclusion of a syllogism is active in a different fo
cus space to that in which the premises are found. In this 
way, focus spaces concentrate on the supporting function 
of statements, with conclusions belonging to the focus 
spaces in which they act as premises to some higher con
clusion. This approach, employed in Rhetorica, is crucial 
in arranging multiple supports for a given proposition -
if, for example, a and b both support some conclusion c, 
then c must lie in a focus space lower down the stack 
than a or b - otherwise it would be stated twice (once as 
the conclusion of the a argument and once as the conclu
sion of the b argument). 

Another key area of evidence that Walker cites in fa
vour of the cache model is the occurrence of informa-
tionally redundant utterances, IRUs. Of the three main 
classes of IRU identified in [Walker, 1996b], it is those 
of attention and consequence which are of importance 
here (since the function of attitude IRUs are exclusively 
dialogic). Consequence IRUs "make inferences explicit" 
(pl87), a definition which relies upon the LOGICAL 
OMNISCIENCE ASSUMPTION (LOA), that interlocutor agents 
are logically omniscient - the existence of consequence 
IRUs, Walker then takes to be evidence of the failure of 
the LOA. Walker's view, however, is that such conse
quence IRUs have to be introduced to a discourse plan, 
since the initial plan has been produced under the LOA2, 
and therefore would not involve components WHICH ARE 
\ogica\\y tedundatvt. WaWei \taus considers e-Tv&vymemes 
to be the starting point, and fully specified arguments to 
be extensions of those enthymemes involving IRUs. 
Apart from the problem that Walker's account only en
ables enthymemes in which the conclusion is omitted 
(surprisingly, it doesn't allow for the Modus Brevis form, 
which would presumably require IRUs of a different 
class) the proposal seems, in the context of argumenta-

2 In fact, Walker's account is rather more subtle and involves 
assuming deductive capabilities across what is salient, rather 
than what is believed. There is still, however, an assumption 
in the initial plan that if the minor and major premise are 
available then the hearer will deduce the conclusion without it 
being made explicit. 

REED 879 

file:///taus


tion, to be somehow convoluted, making use of the LOA 
which it goes on to show is unreasonable. An alternative 
approach is to eschew the LOA altogether, and start from 
the assumption that an audience needs to be led from one 
proposition to the next - that a presented argument 
should be the record of an informal proof procedure in 
natural language. From this starting point, enthymemes 
and implicit components are generated by deleting goals, 
rather than by failing to add IRUs. As with consequence 
IRUs, attention IRUs (which are employed to make a 
proposition salient) are also already present in the plan at 
a deep level, and then may or may not be realised at a 
surface level, depending on contextual pressures. 

Apart from allowing greater flexibility in the types of 
enthymemes which can be produced, this approach is 
also closer to Aristotelian and argumentation theoretic 
notions of argument presentation, and for these reasons, 
Rhetorica employs neither IRUs nor a cache based model 
of focusing. Walker's criticism [1996] that stack based 
models have "no constraints related to length, depth, or 
amount of processing required [for a given focus space]" 
is circumvented because many such constraints are ex
plicitly represented in the heuristics drawn from studies 
of rhetoric, psychology and argumentation theory. 

5 Worked Example 
To demonstrate the interplay between the components of 
saliency employed in the Rhetorica system, a short ex
ample is here presented and analysed. 

The example is based on a real argument from source 
cited in [Fisher, 1988]: the original has been analysed to 
produce the propositions in Figure 2. 

a: radioactive elements disintegrate and eventually turn into 
lead 

lb: matter has not always existed 
c: there are no radioactive elements left 
d : uranium etc. is still present 

Figure 2. Initial propositions 

The input to Rhetorica in Figure 3 is a representation of 
the relationships between these propositions, expressed 
as a set of system beliefs (other input, including a broad 
parameterisation of the intended hearer is omitted for 
clarity). The hearer is assumed initially to be unaware of 
all propositions, hence the absence of any hearer beliefs. 

bel(s,a) bel(s, not(b)) 
bel(s, supports(not(b), c)) bel(s, d) 
bel(s, not(c)) bel(s, supports(d, not(c))) 
bel(s, supports(a, supports(not(b), c))) 

Figure 3. System input 

The initial goal of the system is BEL(agO, b) - i.e. to 
persuade the hearer that matter has not always existed. 
Associated with this goal is a saliency goal for the same 
proposition. After one round of planning, Rhetorica 
identifies that a Modus Tollens argument can be em
ployed to fulf i l BEL(ag0, b). After refinement, the goals 

within the body of that MT are posted: these are shown 
in Figure 4 (notice that although not(c) is the conclusion 
of the major premise of the MT, it is b which is the con-
elusion of the MT as a whole). 

Both the major and the minor premise of the MT can be 
supported by further argumentation: the major with an 
argument from d, and the minor with an argument from 
a. Both these supports take the form of MP arguments. 
Thus Figure 4 leads to the abstract plan in Figure 5. 

The topic manipulation goals are fulfi l led by operators of 
the same name which are regarded as primitive in Rheto
rica. Similarly, both IS_SALIENT goals are fulfil led by 
MAKE_SALIENT operators which are also primitive at 
this abstract level. As discussed in section 2, it is rarely 
appropriate to perform enthymematic contraction within 
MT, so neither IS_SALIENT goal gets fulfi l led by heu
ristic manipulation. 

At the next stage, the goals in the bodies of the two 
MPs are posted. The goals of the first are shown below 
in Figure 6: 

The two belief goals are trivially satisfied because no 
further information is available, and because the hearer is 
not known to disbelieve them. Of the two saliency goals, 
only the first (expressing d) is fulfi l led by a 
MAKE_SALIENT operator. The second is discharged by 
one of the enthymematic contraction heuristics. The 
other MP operator is planned for in a similar way. 

In the interests of brevity, this summary of the plan
ning process has ignored details of rhetorical ordering 
heuristics and the clue word introduction mechanisms, 
and has omitted the specification of the partial order; 
details of this functionality can be found in [Reed and 
Long, 1997; Reed, 1998]. The final step is to produce a 
fully ordered list of primitives: this system output is 
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shown in Figure 7. References 

Although Rhetorica, like comparable systems such as 
NAG [Zukerman et al., 1998], does not yet produce tex
tual output, the text associated with the propositions in 
the original argument can be linked with only very minor 
syntactic modification, and clue words introduced by 
assuming a one to one mapping (such that inference clues 
become so, negative polarity but, and so on). The plan in 
Figure 7 can thus be seen as responsible for the follow
ing version of the argument (numerical tags indicate re
sponsible steps in the plan): [Elements such as uranium 
are still present.]3 [Radioactive elements disintegrate 
and eventually turn into lead,]6 [so]8 [if matter had al
ways existed, there should be no radioactive elements 
left]9 [But]\o [there are such elements left,]11 [so]13 
[matter cannot always have existed.]14 

6 Conclusions 
It is difficult to evaluate output of an NLG system, 

particularly where evaluation is to be based upon a 
highly subjective notion like persuasiveness. The argu
ment produced by Rhetorica in the previous section is 
certainly coherent at both textual and Cohen-like argu
ment levels, despite differing from the original in terms 
of the selection and- ordering of components, and the 
number and type of clue words employed. Preliminary 
investigation has been undertaken to evaluate (rather 
longer) arguments generated by the system, by setting 
them against the original version and asking web users to 
rate the two versions. Although the results are very en
couraging, more rigorous experimentation is required to 
confirm that automatically generated arguments are as 
persuasive as (or better than) their natural counterparts. 
Entirely automatic generation of textual output from a 
discourse plan is also left to future work, but it is clear 
even from the current Rhetorica implementation that us
ing salience as a way of coordinating which parts of an 
argument are expressed, and through interaction with 
explicit control of focus, how arguments are arranged, is 
a powerful approach to the generation of persuasive text. 
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