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1 Motivation and Aims

Argumentation (e.g. (Amgoud et al 2001, Moeschler 1985y), &m
particular, persuasive argumentation is a process fretyuemcoun-
tered in several types of exts where the challenge is to noavihe
reader to adhere to a certain point of view. Arguments contk wi

forms of emphasis which give them more strength than noymall

expected, or, conversely, they may come with forms of irongpfo
depreciation, which influence the reader’s perception effélcts as-
sociated with the arguments.

Persuation appears in different types of texts with sinolajec-
tives but with slightly different linguistic forms. This,ifor example,
the case in legal text analysis (Moens et alii., 2007). Theatibn of
procedural texts, although ranging over a large set domae®ms
to be simpler in terms of linguistic forms and underlyingeirgre-
tation(s). One of the reasons is that procedural texts asedlly
action-oriented, and, therefore, the number of inferetitasthe user
may have to do is limited as much as possible. Neverthelkese t
are crucial problems associated with argumentation ansup&on
which are typical of procedural texts: arguments, in patfdcwarn-
ings, implicitly indicate that some actions are difficultrealize, and
that there is a risk of failure (Dautriche et al. 2009). Imisrof Ac-
tion Theory, this is an interesting way to measure the conitylef
a procedure and the chances to succeed, or the risks to fail.

The challenge in procedural texts is to convince the reddeitihe
procedure which is proposed for reaching a certain goalofede as
in do-it yourself texts, or more abstract as in social relatiexts)
is among the bests, that the user gets some help, hints afcbadv
while following the procedure and that results are guarsthtenod-
ulo some precautions (e.g. caring about warnings, readidgan-
sidering advices, carefully realizing instructions in trder they are
given, etc.). Itis a way of 'selling’ the procedure, in corripan with
other procedures describing the same task (since the weinddm
procedures, often quite different in form and contentsréatizing a
certain task).

A second type of underlying objective is to make sure that the

reader, when realizing the procedure, will effectivelyictly and
fully realize the instructions as they are given, while aading him
that otherwise he may undergo problems. In procedural,tthitsis
essentially realized by means of advices and warningsetsehat
these tow forms of argumentation in procedural texts foliosmall
number of quite standard schemas (Walton et ali., 2008allyjra
third register in persuation, positively oriented, cotssis supporting
the reader when the task is complex, long or risky.
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In conjunction with arguments, procedural texts abouncenspa-
sive forms of various kinds. These forms are made visibldyiava-
riety of marks, essentially linguistic, but also typograpliconic or
even possibly by means of images. At a global level, the piesef
a number of advices and warnings in a text, is, by itself a fofper-
suation based on an implicit perception by the user thatetehas
received an in-depth elaboration and results from a longmésmnce.
Besides persuasive arguments, we observed a variety Girexjin
forms which have a certain implicit persuasive impact, sashefor-
mulations, hints, definitions, etc. Besides persuation,taeoretical
level, it is of much interest to define a formal model of praoedity
in terms of Action Theory (Dautriche et al. 2009). Within pealures,
a number of persuasive forms also introduce some form of aamf
for the user, so that he can work safely and without too mudsst
and worries.

2 Theexplanation structurein procedural
texts

2.1 A global view of the explanation structure

We first constructed a quite large corpus of texts orientedhtds
action (about 1700 texts in French from a large number of \iteb)s
from several domains. These texts which are, roughly, phaee
texts, are quite diverse in style and complexity, from cagkido
it yourself, gardening, equipment maintenance, to soeitions,
health, and didactics. Those texts are in general not very, lang-
ing from half a page to 4 pages.

From this corpus, we established a classification of thesidifit
forms explanations may take (Fontan et al 2008). The mailctsires
we identified are facilitation and argumentation structur€hese
structures are organized as follows:

o facilitation structures, which are rhetorical in essence (Kosseim
et al. 2000, Van der Linden 1993), correspondimv to do X ?
guestions, these include two subcategories:

(1) user help, with: hints, evaluations and encouragernands
(2) controls on instruction realization, with two cases:

(2.1) controls on actions: guidance, focusing, expectsdlrand
elaboration and

(2.2) controls on user interpretations: definitions, nefolations,
illustrations and also elaborations.

e argumentation structures, corresponding tavhy do X ?ques-
tions. These have either:

(1) a positive orientation with the author involvement (pises)



or not (advices and justifications) or
(2) a negative orientation with the author involvementd#is) or
not (warnings).

In procedural texts, we essentially observed advices andimgs
since there is seldom any involvement from the author.

User help structures aim at making the user more omfortaitke w
the current document: the way hinfzréfer a sharp knifeand en-
couragementsaf this stage you've done the difficult ppare termed
and are perceived by the reader is a crucial step in the pgemsua
process. Evaluations are in general accurate and pogitivielnted,
guiding the user and preventing him from any questioning disd

couragementsnpw your sauce must look yellow, if not add more

flour). User guidance and controls on user interpretation peothe
necessary assistance (possibly user parameterized dilepeng. on
how much interactions the user wishes, the type of help itireg,
etc.) to guarantee a certain success, in particular wheprtewedure
is difficult or long, with several subparts. This contrilaite a feeling
of control and safety w.r.t. actions being realized.

2.2 Argumentsin Explanation Structures

Arguments in procedural texts serve very different purpo3dey
make explicit the risks that the user may undergo if he doésoho
low the instructions, its responsability is clearly madplext and his
role is more active. In terms of persuation, the strengtthefargu-
ments and the illocutionary force of the statements aim mtioging
the reader of the reality and the importance of the riskshéndase
of warnings, or of the gains in the case of advices.

It is important to note that all these aspects do not openaisor
lation, but they all contribute to the success of the procedealiza-
tion. For example, well designed hints will convince thederathat
the document is of high quality and that, therefore, warsisigould
be taken seriously. An example, using the square brackationf of
such a structure within an instructional compound is:

[instructional compound

[Goa: To clean leather armchairs,]
[argument:advice
[instruction ChOOSE Specialized products dedicated to furniture,
[instruction and prefer them colorlesy

3 Processing arguments
3.1 Processing warnings

Warnings are basically organized around an 'avoid exppassbm-

bined with a proposition. The variations around the ’avoigres-

sion’ capture the illocutionary force of the argument, oedehere
by increasing force, the latter expression being very strive give
below, for the the three major classes we have observedatie fbat-
tern (between quotes) for the conclusion part of the argtifverich

has the form of an instruction), an example and the frequetey
served in our corpus:

1. ’prevention verbs like avoid’ (NP / to VP)yoid hot wate),
(frequency: 48%)

2. 'do not / never / ... VP(infinitive) ... riever put this cloth in the
sun), (frequency: 36%)

3. 'itis essential, vital, ... to never VP(infinitive)t,is vital to never
take this medicine at the beginning of the mékquency: 6%).

Supports for warnings convey statements with a negativarippl
These are identified and delimited from various marks:

1. connectors with a negative orientation suchsison, car, sous
peine de, au risque detherwise, under the risk of), etc. verbs
expressing a consequence or verbs in the conditional foould
damage.),

2. negative causal expressions of the fonmorder not to, in order
to avoid, etc.

3. specific verbs such as risk verbs introducing an ewan (isk to
break. In general the embedded verb has a negative polarity.

4. very negative terms, such as: noudsath, disease, etcadjec-

tives, and some verbs and adverbs.

We built a lexicon of about 200 negative terms found in oupooa.
While forms (1) and (2) are quite standard, those in (3) andié
much stronger, they appear in our corpus in about 28% of tha-si
tions. As reported in (Fontan et al. 2008), we carried outralica-
tive evaluation (e.g. to get improvement directions) onrpuas of 66
texts over various domains, containing 262 arguments. € hads
where manually annotated by a trained linguist, and thdteesere

[support they will play a protection role, add beauty, and repair then compared with the system output. We get the followirsglte

some small damagég.

We have here an argument of type advice which is composed of

two instructions (or conclusions) and a conjunction of &sapports
which motivate these two instructions.

The explanation structure is realized by language expressi
characterized by dedicated linguistic marks typical ofphsfate-
ments, reformulations, etc. The typography is also an itapbrfac-
tor via the ease of readability it introduces and also by ttodes-
sionalism it suggests. Obviously, the impact to the laynugeneral
is very difficult to measure. Our goal is to identify and catege
most of these marks, and then to a priori sort them on varicales
related to persuation strength, so that, ultimately, thamaters of
persuation can be measured on a given procedural textjétisin by
instruction. Itis also crucial to evaluate how these elethare inter-
preted by a variety of users. It is obviously difficult to dera formal
model due to the subjectivity of the measures (Grosz et 86)t9n
this short document, we focus on argument strength ideatiific.

for warnings:

conclusion support 3) 4)
recognition | recognition
| 88% | 91% | 95% | 95% ]

(3) conclusions well delimited (4) supports well delimitedth
respect to warnings correctly identified.

3.2 Processing Advices

Conclusions of type advice are essentially identified bynmaexd two
types of patterns (English glosses given here):

1. advice or preference expressions followed by an instctThe

expressions may be a verb or a more complex expresgis:
advised to, prefer, it is better to, preferable to, etc.



2. expression of optionality or of preference followed byimstruc-
tion: our suggestions: ..Qr expression of optionality within the
instruction (ise preferably a sharp knife

. very negative terms, such as: noudeath, disease, etcadjec-
tives, and some verbs and adverbs.

Supports of type advice are identified on the basis of 3 distin
types of patterns:

1. 'Goal exp + (adverb) + positively oriented term’. Goal ee®
sions are e.g.in order to, for, whereas adverb includebetter
(in French: mieux, plus, davantage and 'positively oriented
term’ includes: nounss@vings, perfection, gajretc.), adjectives
(efficient, easy, usefuktc.), or adverbswell, simply etc.). We
constructed a lexicon of positively oriented terms thattams
about 50 terms. Not surprinsingly, positive terms are fasle

numerous than negative terms.

. Goal expression with a positive consequence véaliof, en-
courage, saveetc.), or a facilitation verbiprove, optimize,
facilitate, embellish, help, contributetc.),

. the goal expression in (1) and (2) above can be replacetey t
verb 'to be’ in the futureit will be easier to locate your keys

. very negative terms, such as: noudeath, disease, etcadjec-
tives, and some verbs and adverbs.

Advices are related to optionality or preferences. Theediiit
marks above do not introduce a priori any strong differendeims
of persuation. It seems that if some terms look stronger thiers,
some informal experiments tend to indicate that it is moreasten
of personal interpretation.

Similarly as above, we carried out an indicative evaluatiorthe
same corpus of 66 texts containing 240 manually identifiedcad.
We get the following results for advices:

conclusion support 3) 4) (5)
recognition | recognition
[ 79% | 84% [92%] 91% [ 91% |

(3) conclusions well delimited, (4) supports well delinditdooth
with respect to advices correctly identified. (5) suppod annclu-
sion correctly related.

A short example of an informally annotated arguement isrgive
in Fig. 1 hereafter. We plan to use norms, as suggested in lfhe A
project (Chesnevar et ali. 2007).

4 Linguistic Marksof Argument Strength

Let us now review marks related to the 'illocutionary’ foraan ar-
gument, contributing to its persuasive effect, in additimthe intrin-
sic force of arguments presented in the classificationseabbivese
marks can be combined with the basic patterns given in thé-pre
ous section. The categories given below are a priori idehtiz any
kind of argument, positive (rewards and advices) or negdtiweats
or warnings). We concentrate here on those criteria thafarie
the persuasive effets, their absence could lower theseteffesome
cases, but this is also a matter of style.

The criteria and evaluations given below emerged from a fiew u
formal experiments carried out on readers in our lab:

e Number of supports: a conclusion associated with several ex-
plicit supports seems to be stronger than if it has just doenot
open the door when washing is ongoinghe strength of a con-
clusion with no supports is quite difficult to evaluate: inamber

of cases, the support is not mentioned because it is obvmus f
the reader and would sound odd or verbose otherwlisetot wa-

ter your plants when the temperature is below zero degreets (n
mentioned: because this may 'burn’ the leaves)

Supports associated with some forms of rhetorical develop-
ments. We observed, especially in large public texts, the presenc
of segments of texts in a rhetorical relation with the argonsep-
port (Mann et al. 1988, Van der Linden 1993). Among the most
frequently encountered relations we have: exemplificagtabo-
ration, development and reformulatidrecause you risk to break
the connectors which cannot then be repajmith here a kind of
development (but such relations may be difficult to assigaun
biguously).

Position of supports in the argument: a left-extraposed argu-
ment is stronger than when it appears at the end of the argumen
This is a general rule in pragmatics, where left extrapoded e
ments gets higher focus, since this position is not the d@rpec
one.

Typography and punctuation: we identified several marks of
emphasis: capital letters, large size, italics, bold, divte, etc.
Exclamation marks are also frequenio(not leave in a humid
place). However, typography and punctuation mark strength is
relative to their global use in the procedure. If they apeaep-
tionally in an instruction, then they get more strength. émeral
procedures, except for video game solutions and similasyyd
texts, are quite sober and make a very limited use of puriotuat
Icons and other devices: In a number of large public documents,
extra-linguistic signs such as icons are very rich and veiy s
gestive. There are many categories such as road signs, &ces
Their strength is important, but quite difficult to measukes
above, a profusion of these signs lowers their impact.

Marks of negation: some marks of negation are stronger than
others: 'never’ is stronger than 'do notigver use X, do not use
X and at the lower level we have advice verbs combined with a
negationwe do not advise you to use this paint

Dedicated forms: pay attention:, important:, advice:, etc¢hese
forms are close to icons. They are often highlighted.

Adverbs of intensity: adverbs of intensity (e.geryor of affima-
tion (e.g.certainly), when applied to action verbs also introduce
levels of strengthwe strongly advise you not to buy..., this will
certainly break ...

We also noted forms that weaken the argument. For examge, th
presence of a positively oriented support and a negativégnted
one for a given instruction shows the pros and cons withoegldg-
ing too strong a positive or negative orientation. This mayiewed
also as a subtle form of persuation where a kind of objectiadyais
is provided to the reader.

The above linguistic marks are quite stable over a largefsgpes
of procedural texts. Some are more frequent in some typesxts, t
for example, marks related to typography and text visutdinaare
more frequent on the web for large public audiences. Thog&sna
can be combined to stress supports more strongly. Howeeeobw
served that, in most cases, a maximum of two of these categoy
be used jointly: beyond this level supports loose theiratffe

For each of these categories, we can tentatively definessdale
this is quite arbitrary and subject to errors. Researchit# se-



< procedure > < title > How to embellish your balcony. /title >
< Prerequisites > 1 lattice, window boxes, ete. /prerequisites >
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< Argument > < Conclusion att = ” Advice” > You should better let a 10 cm interval between the wall anddttizce.
< /Conclusion >
< Support att = 7 Advice” > This space will allow the air to move around, which is benefitr the health of your plant|
< [Support >< [Argument > ...< [instructional — compound > ......
..... < /procedure >

Figurel. Extract of an annotated procedure

mantics, originating from (Cruse 1986) proposed some sakdor [7] Grosz, B., Sidner, C., Attention, intention and the stane of discourse,

organizing along scales collections of terms which exhibitious
levels of strength for a given property. However, we feet,tfiar
each domain, these scales need to be constructed from coample
heavy psycho-linguistics experiments. We indeed notetthtearel-
ative importance of the strength of terms do depend quiteilyezn
the domain at stake and on the author of the text and the tangiét

Computational Linguistics 12(3), 1986.

Kosseim, L., Lapalme, G.Choosing Rhetorical Structures to Plan In-

structional Texts Computational Intelligence, B. Blackwell, Boston,

2000.

Mann, W., Thompson, SRhetorical Structure Theory: Towards a Func-

tional Theory of Text OrganisatiQMEXT 8 (3) pp. 243-281, 1988.
Moens, M-F , Boiy, E. , Mochales Palau R. , Reed, Automatic De-

tection of Arguments in Legal Texia Proceedings of the Eleventh Inter-

ence. Obviously this.is a task worth pursuing over some dosnai national Conference on Atrtificial Intelligence and Law, AGNess, NY,
In a text where, in general, several arguments are found, the 2007.

strength of an argument must also be evaluated w.r.t. thieafjlo [11] Moschler, J. Argumentation et Conversatiphiatier - Crédif, 1985.

strength of the others. This would be a useful contributmAdtion [12] Taimy, L., Towards a Cognitive Semantics, vol. 1 and 2TNPress,

Theory 2001. : . . : ;
’ [13] Vander Linden, K.Speaking of Actions Choosing Rhetorical Status and

Grammatical Form in Instructional Text Generatidinesis, University of
Colorado, 1993.

[14] Walton, D., Reed, C., Macagno, F. (ed&jgumentation SchemeSam-
bridge University Press, 2008.

4.1 Perspectives

In this short paper, we presented the different forms argusnend
their associated persuasive forces may take in a largetyafi@ro-
cedural texts. We have developed several natural languaiter s
to recognize conclusions and supports and related pevsuatirks,
with quite good an accuracy. Persuation marks cover a caite |
spectrum of devices, from icons, punctuation, to more sémas-
pects such as verb classes, and to pragmatic aspects.

This is obviously only a first step in the analysis procesgesthe
heart of the problem is to be able to effectively measure #rsip
ation force associated with an argument, in isolation aneliation
with the other arguments in the procedure. At the moment, ave c
simply, based on patterns, say if the argument has a stragigveo
or negative orientation. We also gave a few syntactic angohaog-
ical factors that tend to reinforce this first evaluation.
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