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Abstract in procedures, users are very much interested in
what remains implicit in those texts: what you
In this paper, we present the KOMODO  are supposed to know or care about, but have no
system which is designed to provide tips  means to ask or to guess. Komodo is aimed to fill
(advice and warnings) on the way to real- in this kind of gap.
ize a task from user queries. Information Procedures are designed to guide people step by
is extracted from web services. We present gt to realize precise tasks (Delin et ali. 1994)
the different steps of the system: web page  (Takechi et ali. 2003). They consist of a se-
selection, ranking and cleaning, extraction  gyence of instructions, designed with some ac-
of warnings and advice, relevance analy-  cyracy in order to reach a goal (e.g. assemble
sis and contextualization, and production 5 computer). Procedural texts may also include
of aresponse. The different language pro-  gypgoals. These are most of the time realized
cessing steps are presented together with 1,y means of titles and subtities. The user must
an evaluation of the results. The system  carefylly follow step by step the given instructions
is fully tested and a demonstration willbe i order to reach the goal (Rosner et ali. 1992).
made if possible during the presentation.  The How-to question answering aspect was devel-
oped in (Yin 2004), Aouladomar et al. 2005) and
(Delpech et al. 2008).
Given a few key-words, such gmit up wall pa- Procedures abound in a number of domains,
per, Komodo is more than a question-answeringfrom apparently simple cooking recipes to large
system: it provides a series of recommendationgnaintenance manuals. They include documents
or hints to realize this task. these are given undeas diverse as teaching texts, medical notices, so-
the form of advice and warnings, together with acial behavior recommendations, directions for use,
few explanations. These recommendations are exassembly notices, do-it-yourself notices, itinerary
tracted from various web pages which are in genguides, savoir-faire guides etc. (Aouladomar et al.,
eral procedures describing how to realize that taskg005). Procedural texts follow a number of struc-
selected as relevant and reliable. Therefore, Kotural criteria, whose realization may depend on the
modo explains how to do something, but it offersauthor’s writing abilities, on the targeted user, and
more by compiling advice and warnings from var-on traditions associated with a given domain. Pro-
ious candidate pages. cedural texts can be regulatory, procedural, pro-
Getting advice, hints and warnings is of muchgrammatory, prescriptive or injunctive.

importance for different types of unexperimented We have developed a quite detailed analysis of
users who have a task to realize but want to knowrocedural texts, identifying their main basic com-
more about it before really starting. Obviously, it ponents as well as their global structure. Procedu-
is often possible to find a web page that explainsral texts are complex structures, they often exhibit
on the basis of a procedure, how to realize thisa quite complex rational (the instructions) and 'ir-
task. However, quite frequently, these are not s@ational’ structure which is mainly composed of
rich in recommendations, they basically describeadvices, conditions, preferences, evaluations, user
the different steps of the work under the form of stimulations, etc. They form what is called the ex-
instructions to follow. Psychological experimentsplanation structure, which motivates and justifies
have in fact shown that, besides instructions giverthe goal-instructions structure, which is the back-
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bone of procedural texts. A number of these elerewards, advices and warnings which are 'coerci-
ments are forms of argumentation, they provide dive’ in a certain sense, and (2) help considerations
strong and essential internal cohesion and cohesuch as evaluation of work realized so far and en-
ence to procedural texts (Anscombre et al. 1981).couragements of different kinds.

An important aspect of this project at a cogni- Basically, the explanation structure is meant to
tive level is the accurate identification of the expla-guide the user by making sure that he will ef-
nation structure as found in procedural texts in orfectively realize actions as they are specified, via
der (1) to better understand explanation strategies.g. threats, rewards, evaluations, advices and
deployed by humans in precise, concrete and opwvarnings (Moschler 1985) (Bourse et al 2011).
erational situations (VanderLinden 1003) and (2)This structure has a strong causal structure (Talmy
then to be able to provide a set recommendation2001). The main structures are facilitation and
that would guide users when the perform a taskargumentation structures; they are either global
more or less independently of the precise procefthey are adjoined to goals, and have scope over
dure they follow. the whole procedure) or local, included into in-

We have already studied the instructional asstructional compounds. These structures are sum-
pects of procedural texts and implemented quiténarized as follows (the terms we use are either
an efficient prototype within the<TextCoop>  borrowed from works on rhetorical relations or are
project that tags texts with dedicated XML tags.just ours if none exist):

The Dislog language (Discourse in Logic) allows
the specification of rules that describe the various e facilitation structures, which are rhetorical

forms discourse structures can take (Anonymous
2011). In this paper, after a general presentation
of the explanation structure in procedures, we fo-
cus on the form warnings and advice take in proce-

dures and how these can be extracted using Dislog.

We then survey the main steps of the Komodo sys-
tem from the query to the production of a series
of recommendations (advice and warnings) meant
to inform a user who wants to realize a certain
taks. The Komodo system is now operational, if
accepted a demo will be given during the talk. At
this moment, it basically works for French, a trans-
position to English is planned. Some elements
of procedural text processing, in particular vari-
ous forms of explanations have been also tested
for Thai.

2 Theexplanation structurein
procedural texts

in essence (Kosseim et al 2000) (Van der Lin-
den 1993), correspond kow to do X ues-
tions, these include two subcategories:

(1) user help, with: hints, evaluations and en-
couragements and

(2) controls on instruction realization, with
two cases: (2.1) controls on actions: guid-
ance, focusing, expected result and elabora-
tion and (2.2) controls on user interpretations:
definitions, reformulations, illustrations and
also elaborations.

argumentation structures, corresponding to
why do X questions. These have either:

(1) a positive orientation with the author in-
volvement (promises) or not (advices and jus-
tifications) or

(2) a negative orientation with the author in-
volvement (threats) or not (warnings).

We first present, in this section, the general orgatn what follows, we will mainly concentrate on

nization of the explanation structure as it emergedhis second point, and in particular on warnings
from corpus analysis. and advices which are the most frequently encoun-

From our development corpus (1700 web textgdered (since there are rarely involvements from the
of 1 to 3 pages of raw text from 24 different do- author). These will be used to construct the know-
mains, large public and professional), we estabhow knowledge base. Roughly, we have about
lished a classification of the different forms expla-25% of instructions which have recommendations
nations may take. Basically, the explanation strucin do-it-yourself texts, and up to 60% in social pro-
ture is meant to guide the user in two ways: (1) bycedural texts. Argumentation structures are rela-
making sure that he will effectively realize actionstively general to an applications domain, while fa-
as they are specified, via arguments (Amgoud etilitation structures are much more specific to the
ali. 2005), (Amgoud et ali. 2001)) such as threatstext and the targeted audiences.



Explanations and arguments help the user un{4) via the presence of very negative terms, such
derstand why an instruction must be realized and@s: nouns:death, disease, etcadjectives, and
what are the risks or the drawbacks if he does nosome verbs and adverbs. We have a lexicon of
do it properly. The following example is typical of about 200 negative terms found in our corpora.

what is usually found: Some supports have a more neutral formulation:
linstructional compound they may be a portion of a sentence where a con-
[Goal TO Clean leather armchairs,] clusion has been identified. For example, a propo-
largument:advice sition in the future tense or conditional following a
[instruction ChOOSE Specialized products dedicatedtonclusion is identified as a support. However, as
to furniture, will be seen below, some supports may be empty,
[instruction @nd prefer them colorless because they can easily be inferred by the reader.
ladvicesupport they will play a protection role, In that case, the argument is said to be truncated.
add beauty, and repair some small damages. Patterns are implemented in Perl and are in-

We have here an argument of type advice whicttluded into the TextCoop software. From the
is composed of 2 instructions (later called a con-above observations, with some generalizations and
clusion) and a conjunction of three supports whichthe construction of lexicons of marks, we have

motivate the 2 instructions. summarized the extraction process in only 8 pat-
terns for supports and 3 patterns for conclusions.
3 ldentifying argumentsin procedures In procedural texts, arguments are tagged by XML

. . tags. We carried out an indicative evaluation (e.g.
Argument detection and analysis has been deve}

4in thee TextC , q di 0 get improvement directions) on a corpus of 66
oped In the<TextCoop- project and presented In yo.4¢ qver various domains, containing 262 argu-

previous papers. Lets us summarlzg the main MEments. We get the following results for warnings:
sults here for the sake of understanding.

conclusion| support | (3) | (4)
3.1 Processing warnings recognition| recognition

Warnings are basically organized around a unique ‘ 88% ‘ 91% ‘ 95% ‘ 95% ‘
structure composed of an 'avoid expression’ com- (3) conclusions well delimited (4) supports well
bined with a proposition. The variations arounddelimited, with respect to warnings correctly iden-
the 'avoid expressions’ capture the illocutionarytified.

force of the argument via several devices, ordered

here by increasing force : 3.2 Processing Advice

(1) 'prevention verbs like avoid’ NP /to VRwgoid  Conclusions of type advice are identified essen-
hot wate) tially by means of two types of patterns (in
(2) do not / never /... VP(infinitive) ...never put  French):

this cloth in the sup (1) advice or preference expressions followed by

(3) itis essential, vital, ... to never VP(infinitive). an instruction. The expressions may be a verb or a
In cases where the conclusion is relatively weak irmore complex expressiolis advised to, prefer, it
terms of consequences, it may not have any speés better, preferable to, etc.

cific mark, its recognition is then based on the ob{2) expression of optionality or of preference fol-
servation that it is the instruction that immediatelylowed by an instruction:our suggestions: ..Qr

precedes an already identified support. expression of optionality within the instruction
Supports are propositions which are identified(use preferably a sharp knife
from various marks: In addition, as for warnings, any instruction pre-

(1) via connectors such asinon, car, sous peine ceeding a support of type advice is a conclusion.
de, au risque déotherwise, under the risk of), etc.  Supports of type advice are identified on the ba-

or via verbs expressing consequence, sis of 3 distinct types of patterns:
(2) via negative expressions of the form:order (1) Goal exp + (adverb) + positively oriented term.
not to, in order to avoid, etc. Goal expressions are e.g.: in order to, for, whereas

(3) via specific verbs such as risk verbs introduc-adverb includes: better (in French: mieux, plus,
ing an event you risk to break In general the davantage), and positively oriented term includes:
embedded verb has a negative polarity. nouns (savings, perfection, gain, etc.), adjectives



(efficient, easy, useful, etc.), or adverbs (well, simchallenge in advanced question-answering. We
ply, etc.). For this latter class of positively orientedwill focus here on textual information, but it is
terms we constructed a lexicon that contains aboutlear that images and possibly videos should com-
50 terms. terms. plement the text.
(2) goal expression with a positive consequence Let us now present the different steps of the
verb (favor, encourage, save, etc.), or a facilitatask.
tion verb (improve, optimize, facilitate, embellish,
help, contribute, etc.),
(3) the goal expression in (1) and (2) above can bdhe main steps are:
replaced by the verb 'to be’ in the futurgwill be
easier to locate your keys

Similarly as above, we carried out an indicative
evaluation on the same corpus of 66 texts contain- o processing the returned links: elimination of
ing 240 manually identified advices. We get the irrelevant links, ads, etc.
following results for advices:

4.1 Overview of the main steps

e getting the user query and submitting it to a
search engine (Exalead in our case),

e downloading the first 50 pages returned by

conclusion| support @] @] B Exalead which have not been filtered out at
recognition | recognition the previous stage,

‘ 9% ‘ 84% ‘ 92% ‘ 91% ‘ 91% ‘ e sorting the returned pages by decreasing pro-
(3) conclusions well delimited, (4) supports cedural quality in order to eliminate ill-
well delimited, both with respect to advices cor- formed pages, ads, poorly realized pages,
rectly identified. (5) support and conclusion cor- etc., approximately the 20 first ones are kept.
rectly related. This decision is based on a relevance metrics

The structures of English are quite similar. A we have elaborated.
short example of an annotated text is given in Fig.

1 below. e cleaning those 20 web pages: keeping only

the textual information and some typography
4 Constructing an repository of advice elements,
and warning for atask: capturing the

domain Know-how e parsing these pages at discourse level us-

ing the <TextCoop> system, the result is
Besides studying the textual structure of procedu-  an XML tagging of the instructional aspects,
ral texts and responding to How-to questions from prerequisites, advice and warnings based on
the analysis of these texts, a major challenge of the patterns given above and a few explana-
this work is the construction of domain know- tion forms.
how knowledge base, which is probably quite ba-
sic, but which could be subject to interesting gen-
eralizations. This domain know-how is essentially
composed of recommendations under the form of
advice and warnings related to the execution of the
task at stake, possibly coupled with a few addi-
tional explanations (e.g. illustrations, reformula-
tions, etc.)

There are repositories of advice organized by
sector of activity available on the Web (e.g.
http://www.conseils-gratuit.com). These are real-
ized manually: most of these advice come from The following domains have been investigated
hints sent by readers of these pages. These repaaad are addressed in the Komodo system: house,
itories contain in general simple advice and alsaooking, garden, computer, do it yourself, ani-
small procedures which are hints to better realizenals, beauty. In the next subsections the above
a certain task. Automatically constructing suchsteps are developed, in particular those related to
repositories is of much interest but also a majodanguage processing and question-answering. The

e in order to get the best and the most relevant
advice and warnings, only advice and warn-
ings from the 'best’ paragraphs (according to
our relevance metrics) are extracted possibly
with their context.

e construction of a response web page and
a know-how repository (query - set of re-
lated advice and warnings) for future similar
queries.



[p'rocedu're

[tst1c How to embellish your balcony
[Prerequisites 1 lattice, window boxes, efc.

[instructional—compound IN Order to train a plant to grow up a wall, select first a sunmaaclean the floor and make sure
itis flat......
[Argument [Conclusion: advice YOU Should better let a 10 cm interval between the wall andatiiee]
[support: Advice This space will allow the air to move around, which is benefifor the health of your plant.

Figure 1: An annotated procedure

work has been realized on French: English glossethey occur (e.g. click here to get a free coupon).
are given here for the sake of readability. TheThis process eliminates in general between 20 and
investigations reported below have been realize®Opage contents.
from a development corpus of 1700 procedural The next step aims at identifying among those
texts, from 24 different domains. 50 pages those which are really procedural. In-
The kernel of the system; TextCoop> and the deed a number of these pages often turn out to be
language resources are realized in SWI Prolog. Inef little or no interest. In addition, texts which are
terfaces, web page collection and result construceally short (less than 80 words) are excluded a
tion are realized in Java, returned pages are praariori: itis unlikely that they contain any advice or
cessed 'in parallel’ via a multithread implementa-warnings. From the inspection of 280 texts in our

tion to enhance efficiency. corpus, we defined a simple metrics that can detect
the procedural level of of a text. This metrics has
4.2 Downloading relevant procedural texts been elaborated by contrasting regular texts with

Th ; which refers t task 1o be r procedural ones. Procedural texts are much richer
1€ user query, ch relers 10 a task 10 b€ I, terms of action verbs, in the infinitive or imper-
alized, is submitted to the Exalead search engine

which handles query enrichment if needed. Conatlve form (these are morphologically different in

F h). Th Iso h I f typo-
trary to Google, Exalead returns links which di- rench) ey also have a large number of typo

. . graphic which is not often encountered in regular
rectly points to web pages. These links are ana;

lyzed in order to keep only those which correspon

to professional sites. Redundant addresses are also mark | procedure| regular text|
eliminated. This first step of filtering does depend|  actionverbs | 85% | 52% |
on the domain. For do-it-yourself, it is easy to ac- ‘ imperative forms ‘ 44% 17%

an action. This is not so easy e.g. for social rec-
ommendations where blogs are the richest source

in terms of advice. In this latter case, alistof 'hot’”  verb ratios are computed as follows: number
links is construcxted and constantly updated.  of imperative verbs w.r.t. total number of verbs
A total of 50 links are kept after this first filter- found. Typographic marks rate: number of marks
ing. Then, those pages which are directly referedv.r.t. total number of words in the text. Html
to by these links are downloaded in parallel in or-marks count for one mark per html tag.
der to limit loading delays. As can be seen the contrast is quite high be-
These pages are then 'cleaned’. By this termtween regular and procedural texts. Furthermore,
we mean keeping only the elements which are usewe are interested in collecting the best texts, i.e.
ful for our purpose: the text and a limited numberthose with a rich typographic mark, with very stan-
of typographic marks. Our cleaning programmedard verb forms in imperative or infirnitive forms.
has a set of parameters that describe the typdAfe can then use this metrics to sort those texts
graphic symbols (and possibly their context) thatconsidering the most procedural ones first. The
we wish to keep. The others are eliminated. Thignetrics is defined as follows:
operations is crucial to eliminate ads, summariesyate = NV/TV + 2z(TM/NW).
etc. We also have a list of 'stop-terms’ which where NV is the total number of verbs in the im-
provoke the elimination of the sentence in whichperative or infinitive form, TV is the total number

cess the main platforms that explain how to realize‘ infinitve forms ‘ 0% ‘ 5504 ‘
% |

Ltypographic marky  17%




of verbs found in the text. TM is the total number very high. To get this set of verbs, about 1250 pro-
of typographic marks found (which are related tocedures have been inspected. This figure is very
procedures) and NW is the total number of wordshigh considering the number of available texts in
in the text. To have a better taking into accountgardening in French. For the gardening domain,
of the importance of typography, a weight of 2 isthe threshold above which paragraphs are relevant
introduced for that parameter. This metrics is veryfor warnings and advice extraction is O.05. In that
simple, but seems to be sufficient for the task atlomain relevant verb frequency ranges from 0.02
stake. to 0.20. The threshold of O.0O5 allows the extrac-
Analysing the results of applying the metrics totion of about 64% of the total text, which is a really
gardening, do-it-yourself, health care and cookingefficient filtering.
we get the following results: These text portions are then submitted for dis-
course processing tecTextCoop-. This sys-

‘ e rank\ metrics ratio\ - evaluation ‘ tem identifies: titles and subtitles, prerequisites,
‘ 15 ‘ > 0.80 ‘ highly procedural\ instructions, illustrations, goal expressions and
| 6-10 [ 0.80t00.70] very procedural | warnings and advice. Assuming that 20 texts are
| 10-15 | 0.69t00.65] good | selected and keeping only the relevant paragraphs,
| 15-20 | 0.64t00.62] good | between 1 and 7 warnings or advice are extracted
[ 20-30 | 0.611t00.54] average | by text, with an average of 3 per text. This means

about 60 warnings or advice (almost in equal pro-
It seems therefore that a threshold of 0.62 foryortion) are extracted over the 20 texts.

a text would guarantee that the text considered is Thjs figure, however, varies greatly from a do-
of a good procedural quality. In the above expermain to another. For 20 texts, we have:

iment, this means keeping about 20 texts, but this _

number may be higher or smaller depending on the domain_| nb of words| nb of AW |

Our aim is to provide users with relevant advice
and warnings related to their query. In fact, a 33

closer look at the selected procedural texts shows nb of words is the total number of words of all
that they indeed contain warnings and advice buthe 20 procedures.

a number of of them turn out to be irrelevant w.r.t. As can be seen, the DIY domain is very rich in

f[he user query. For example, a text may contaiq aBdvice and warnings, health care is very verbose
introduction with general purpose advice. PrOVId-and advice are not a|WayS very easy to identify_

ing these advice in the response would mean somehe computer domain is for specialists: it there-
anaIySiS and Sorting work for the reader WhiChfore contains less advice or Warnings_

may not feel so confident about the overall result.
The relevant advice and warnings are all in the4.4 Response construction
text sections or paragraphs which indeed describg; s stage, there are still three main problems to
the actions to undertake to realize the procedurgagqye:
To select these text portions, we use another sim-
ple metrics that computes the number of verb do- ¢ redundancy elimination: the best advice or

mains w.r.t. the total number of words. Text por- warning extracted among those which are al-
tions above a certain threshold (which is a domain  most synonyms should be kept,

dependent parameter) are kept and processed by

<TextCoop>. The set of verbs typical of the do- e contextualisation: quite frequently an advice
main is constructed via the analysis of quite alarge  or a warning cannot be understood in isola-
number of procedures in that domain. The num-  tion: it is therefore necessary to introduce
ber of verbs associated with a domain turn outto ~ some form of contextual information, e.g. for
be much higher than expected. For the gardening an easy pronominal or event reference resolu-
domain, we identified about 500 verbs, which is tion,

|
|
4.3 Processing relevant procedures with }
|
|

query and the domain. DIy | 1100 | 60 |
cooking | 800 | 22 |

~TextCoop> gardening] 1450 | 54 |
health care] 1950 | 38 |

| |

computer | 1550




e relevance: all advice and warnings are a pri-multithread implementation to enhance efficiency.
ori relevant, however some are more crucialln our still experimental version a query is fully
than others: sorting them by decreasing ordeprocessed in an average of 4 seconds, which is still
of importance would be helpful for the user, a bit high. Collecting web pages takes about 1.5
in particular when ther eare many. seconds and linguistic processing about 2 seconds.
Pairs query - responses are stored a database,

called know-how database. This is useful for fre-

X i quently asked questions. However, to avoid hav-

knowledge, and lexical and textual inference to deing outdated data, a robot updates reponses regu-

tect equivalent information. To resolve this diffi- larly so that at least once a week each query has an
culty, we organize warnings and advice per Webupdated set of recommendations
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Ko odo..

changer un pnei
Rocharche Kemodo
Résultats o votra recharche Komodo :
Résultas par source Résultats mixds Résuitats oiganisés
Les consells |

e Changer un pneu : comment changer une roue de voiture - Votre voiture et vous - Auto - Auto - Moto
hifdiwww. ratigue frichangar-grgy biml

Fiche prafique : Changer un preu | Redoutée par ban nombe de conductaurs, la crvaisan est matheurauserent un pelit malbeur que chacun dait affranter.

+ Pour chasses [apprénenaion du changement dun pney, 1e plus simple st de prendre e lemps de s'sntralner 2u maing une fois & I manbeuvre aves une persanng habiluée

Les avartissomants :

A Changer un pneu : comment changer una roue de voiture - Votre voiture et vous - Aute - Auto - Mato
g www Brangie rehanger-aned himl

Fiche pratique : Changer un paeu | Redoutde par bon nombve de conductocrs, (a crevaison est matheursusement un pelif malheur que chacun dait affranter.

+ Pour éviter d'endommager le bas de caisse, i es! important de placer le cric sous e point de cric qul se situe solt deriére |a roue avant soft devant la roue amire

« || faut tenir compte du fait que |a mus de secours gonflée prendra plus de place &y montage que calle & plat

+ Pour éviter da perdre fes boulons, rassemblaz-/es dans ['enjollvear retoumé 5i vous en avez un, ou 4ans lout sulre réceplacie qul Vous BSSUTRIS GUa VOUS Ne pariez pas Oa pibces
+ Eviter les ennuls, I est Important & chaque vériflcation ef ganflage des pneus de vérfier ef gonfier dgalement 4 roue du secours

+ Ne pouvez pas faire rparer ce peu ftrou trop impetant ), vous devrez changer los dewx peus dun train

+ Pas faltes pour roulef longtemps ol 4 grande vitesse

A ip automobile - C: changer un pneu crevé
it dwinow axgert-inuirisme fireparation-gutomotiie-ha06E63 him

+ Vipus devez vous 2ssurer que vous trouvez llendnoll ol votre prey & plat eat situé

Dtails dhu processus

Figure 2: Screenshot of Komodo (experimental)




