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Abstract
Focusing on the human-computer interaction for
natural language processing, we present a formal no-
tion of interpretation, as a frame for the semantic
analysis of texts. Mowving away from classical auto-
mated processing, we define the role of the computer
as a guide towards manual identification of semantic
structures. We propose an interactive protocol in order
to “extract” and explore a user’s intuitions of the the-
matic structures of a given text. This protocol, along
with the data structure which stores semantic informa-
tion from the user, is managed by a software system,
named PASTEL, which is described herein. Using an
example, we show how this method can be useful in

deeply exploring textual content.

1 Introduction

We would like to present here a kind of re-thinking
of the relation between man and machines as regards
computer-aided text analysis. Following the repeated
failure of automated language comprehension by com-
puters, several methods have been proposed in which
human interaction is required. However, these intru-
sions of human knowledge are somewhat peripheral:
systems are still machine-centered.

Most common approaches concern the statistical
analysis of texts [3, 6], in which, beside fixing parame-
ters, human action is only requested afterwards. Once
clustering of words, for example, is performed, results
are presented to the user, who then has full freedom
to interpret them.

We would like to discuss here an approach whose
goal is to more widely plan these interactions, thus

proposing a complete dialogue between man and his
machine. Qur theoretical bases will mainly consist of
the linguistic theory of interpretative semantics [4, 5],
which describes the conditions of constructing mean-
ing, when dealing with texts. This is a structuralist
approach, whose formal description, although simple,
is flexible enough to permit human “intrusion” in for-
mal representation. Its main advantage is to propose
a rationalizing method of representing the impact of
global semantic structures on local description. This
theory is also motivating for rethinking the place of
standard processing, for it cannot accept a classical
bottom-up approach in calculating meaning. How-
ever, its structuralist influences are advantages toward
a simple formalization, enabling us to focus on means
of cooperation.

We will present an application of these principles,
the PASTEL software, which can be described as a
computer-assisted interpretation tool. It has mainly
been used on short texts (poetry and newspaper ar-
ticles), and consists of an interfaced protocol whose
goal is to lead and motivate the user throughout his
semantic analysis of a given text.

Its computerized part is reduced to the manage-
ment of a formal structure describing the interpreta-
tion, ruled by a number of formal constraints. Thus,
when managing the constraints, the computer will
continually ask the user for further explanation of his
interpretation, possibly leading him in to discover new
semantic aspects of the text analyzed.

Schemata of new-generation man-machine coop-
erative systems are proposed, describing generic



knowledge-base systems [9]. We agree with critics
about the danger of high complexity in the logical as-
pects of knowledge systems [8]. Non-standard logics,
for example, increase the gap between machine repre-
sentation and human cognition. It has been argued
that only first-order logics is flexible enough to en-
sure the user’s comprehension of the system’s inner
mechanics. On the other hand, the area fit for com-
putation has to be restricted: it has been seen that hu-
man cognition cannot be reduced to calculus. When
it comes to understanding natural language, this is
even more important. Most work on NLP automation
has concerned syntax, and proved the importance of
complex processing. But this is not the case for se-
mantics, partially because a sentence’s meaning is not
a function of the meaning of its parts. Sense seems to
be propagated toward local units, and to come from a
non-rationalizable global source.

So, the alternative to more and more complex se-
mantic formalisms and systems is to offer some kind
of cooperation between the computer’s processing and
representation power, and man’s creativity and global
understanding. This requires a flexible means of se-
mantic knowledge representation, and a tight cooper-
ation between the management of this representation
structure and human knowledge.

2 Our goals, with an example

The main text we will be using to exemplify our
approach is taken from a French satirical newspaper!,
which mainly deals with French political life. The
text mainly consists of a classic criticism of President
Chirac’s political behavior, but the author uses many
religious terms in order to do so?. The event at the
origin of this newspaper article is the threat our presi-
dent received from an Islamic fundamentalist terrorist
group, when they demanded his personal conversion
to Islam. The text, its structure and its difficulties
will be discussed here. The main interest, linguisti-
cally speaking, lies in the tight mixing of two separate
lexical fields (religion and politics) through a number
of stylistic figures.

When dealing with such kinds of texts, “classi-
cal” computer analyses are very limited. The syntac-
tic structures are very complex, and many puns are
present, as well as neologisms, that do not enable use
of an automated lexical parsing. As an example, we

1Le Canard Enchainé, 1995, paper Chirac envisage de se
convertir, mais & quoi ? by F. Pages

2The choice of such a text as an example should not be in-
terpreted as any kind of political or religious opinion on behalf
of the author. Our only concern here is the stylistic nature of
the text used, not its socio-political contents.

can see in this text the neologism extréme-ponction,
which can be analyzed as a deformation of the expres-
sion extréme-onction (extreme-unction) through the
use of ponction (tapping, here in the context of rais-
ing taxes). Furthermore, many interesting aspects of
the text’s thematics are socio-culturally based, and as
such require a very fine level of description in the lex-
icon.

For this last remark, we can try a more cognitive
analysis. The hypothesis is that, in many places in
such texts, the stylistic features can only be discov-
ered if the reader is aware of the general semantic
structures of the whole text. As an example, one
can find in the text a declared opposition between La
Mecque (Mecca) and Colombey-Les-Deux-Eglises (a
small French town), as possible destinations of presi-
dent Chirac’s pilgrimage. The first place is well known
as the main site of Moslem pilgrimages, whereas the
second one is more narrowly known as the birthplace
of General de Gaulle, the founder of Chirac’s political
movement (known as Gaullisme). The other seman-
tic aspects related to Colombey-Les-Deux-Eglises are
faded in a classical vision of this text, because the most
relevant feature is its political symbolism. And there,
the information related to these two lexemes is at a
different level of language. So, the semantic descrip-
tion is completely dependent on general structures :
the sole semantic relation between these two lexemes,
saying that they are both geographical places is not
sufficient to describe the local opposition.

On the other hand, the kind of “surface” relations
between semantic aspects, such as the relative posi-
tions of words belonging to the two main themes (reli-
gion and politics) are simple to describe and compute.

So, the cooperative approach we propose for this
kind of text will follow the following rules :

e We will let the user lead and propose all of the
semantic descriptions. Assuming the fact that
not all semantic aspects can be discovered, we
will deal with a notion of interpretation, rather
than utopian full understanding. The semantic
descriptions will be known to be incomplete, but
guaranteed to fulfill the reader’s vision of a given
text.

e The interpreter will lead the analysis by first ex-
pressing his global intuition. More precisely, he
will declare what approximative thematics he has
found in the text, and this initial declaration will
influence the whole analysis. The need for such
a rule from global to local has been discussed
above. The local descriptions (words, and ex-
pressions) will only come after such general data



has been declared. We therefore remain some dis-
tance from classical compositional analysis, such
as performed by fully automated NLP, where lo-
cal descriptions (context-free) are arranged to-
gether in order to obtain the semantic structure
related to a whole text.

e Throughout the exploration of such general fea-
tures, we will use the computer to discover new
thematics and to refine the original ones. This
will mostly be done through the implementation
of a data structure, and a projection of general
structures upon local units. All the information
is extracted from the user’s own language knowl-
edge, excluding generic semantic description as
can be found in established lexicons. Doing oth-
erwise would violate the above principle that per-
tinent local descriptions are mostly influenced by
general textual structures. This is where the com-
puter can be of much help, precisely because of
its being unable to understand language as we do.
Relying solely upon formal manipulations of ab-
stract units, the machine will be able to propose
and investigate new semantic information, which
could have been overlooked by the interpreter, to
whom language is more than a complex set of for-
mal units.

e Finally, the computer will also be used, in a more
classical way, to calculate and establish relations
between semantic structures, in order to charac-
terize both these structures and the general per-
formance of an interpreter. The latter aspect
is only comparative, as one cannot define the
correct interpretation of a given text: compari-
son can be performed between individuals and/or
texts. Of course, computer tools can be used,
through the technology of a man-machine inter-
face, to synthetically present such semantic struc-
tures.

We will now explain more precisely what kind of
semantic aspects our approach can take into account,
through a presentation of the linguistic theory we used
to develop it.

3 Overview of Interpretative Seman-
tics
As said earlier, our approach was inspired by the
linguistic theory developed by F. Rastier [4] : Inter-
pretative Semantics. We will here only develop its
main aspects which have had an influence upon our
particular approach.

3.1 Principles and basic units

Generally speaking, Interpretative Semantics pro-
poses a description of an interpretation, both as an
act and as a result. Beginning with the latter, inter-
pretation can be seen as the act of describing semantic
units, not out of context, but located both in a text
and a situation. The notion of situation here consists
of an interpreter, along with his knowledge of the text,
his goals, and his relation to the particular interpreted
text (mostly social). Thus, the obtained meaning of
a word, for example, is not a definition of this word,
as could be found in a dictionary, but rather an ex-
planation of this word’s role in the text. Once again,
the text and the interpreter are the ultimate decision
makers, and they can widely modify the “classical”
meaning of a give word.

As for the means of description themselves, this the-
ory uses semantic features, or semes, which are tags
attributed to local semantic units [1]. These local
units, or signified, are called sememes and correspond
to signifying units which can vary from simple words
(’tax’), to compounds (’extreme-unction’) and even
phrases ("European Economic Community’). The ex-
pression of the semes themselves is done through the
use of natural language, with no particular constraint :
semes can again vary from simple words (/taxation/)
to phrases (/economic politics/). Thus, interpreting a
given text with such tools consists of a meta-linguistic
description of the text’s meaning, like some kind of
commentary of its contents.

One of the particularities of this theory is to con-
sider semes as tags upon relations between sememes,
not upon the sememes themselves. It can thus be con-
sidered as a structuralist means of description, as it
considers the semantic layer as a whole system, struc-
tured along simple relations between semantic units.
The two main types of relations between sememes that
are considered herein are similarity and opposition. As
an example, the seme /taxation/ is not abruptly at-
tributed to a sememe like ’income tax’, but rather to
express and qualify the similarity of ’income tax’ to
another sememe like ’excise’. In a more formal way,
such a seme is attributed to a set of sememes, also
called taxeme. The given seme can also be seen as
attributed to every sememe that belongs to a taxeme,
but taking into account the intermediate position of
the class, we get a typed seme attribution : in this
case, it is a generic seme.

The other kind of relation is opposition, which takes
place between two sememes belonging to the same tax-
eme. As an example, once we have declared ’income
tax’ and ’excise’ as similar, we can distinguish one



from the other by associating a seme like /direct/ to
’income tax’, thus opposing it to ’excise’. The expres-
sion of this opposition is an oriented pair of sememes,
which can in turn support semes. In such a case, /di-
rect/ is a specific seme when attributed to ’income
tax’. Specific semes can only appear when sememes
have been declared as similar (using a common tax-
eme), according to the principle that one cannot op-
pose two too different terms : opposition needs a frame
(or gender, according to the Aristotelian principle).
The simple system described by these two elemen-
tary relations prevents the profusion of semes, because
of the required classification of sememes by taxemes,
but retains an expressive power, and transparency for
the interpreter. Such a classification is perhaps too
constraining to account for the complexity of language
as a whole system, but is still sufficient to express a
single interpretation of a text. On the other hand, the
complexity here comes from more elaborate semantic
structures, such as isotopies, that we will now describe.

Note : In fact we distinguish between different lev-
els of semantic classes, amongst which the taxeme is
the lower-end, and the only one that is mandatory in
order to describe sememes. On the other side, it is well
known that language as a whole system is not taxo-
nomic. Only such lexical fields as botany or zoology
are clearly taxonomic.

3.2 [Isotopies

Throughout the linguistic theory of Interpretative
Semantics, the notion of isotopy is a central one. We
will first give a simple definition of this concept, while
keeping in mind that its manipulation is more com-
plex. An isotopy can be seen as the recurrence of a
given seme in a text, expressed as an ordered list of
sememes along the syntagmatic axis. In our exam-
ple, the satirical text is the place for many important
isotopies, including at least two main ones: /religion/
and /politics/, as there are many words or expres-
sions that refer to one (or both) of these notions. As
it is, the identification of such isotopies can be seen
as a good way for thematics synthesis. A given iso-
topy can also be characterized through a number of
quantitative criteria, such as :

e the number of sememes that it consists of : the
larger, the more important the corresponding
theme (and seme).

e the distribution of these sememes throughout the
text : thus can we separate the local isotopies
from those which are spread on the whole text.

e the type of isotopy : this is based upon the types
(generic / specific) of the attributions it consists
of. There can thus be generic isotopies, specific
ones, or mixed ones.

Another simple aspect of so defined isotopies is the
relative positions of two or more isotopies. As an ex-
ample, we can represent the two isotopies /politics/
and /religion/ by the following arrays :

wH.o.#. L L2 2 DUV R S LTS N N N UM #.#... Politics
CGRHEL BB R R R R R BR R HE R R R, HBR . R 8. 8.8 Religion

To get such a shape of isotopy, the different se-
memes of the text are ordered, and each correspond
to a single character : a ’#’ indicates that it supports
the corresponding seme (/Politics/ or /Religion/),a’.’
that it doesn’t. Thus, we can easily see that both
themes are very important in the whole text, and that
the author keeps playing with both kind of vocabulary
all text long.

Another couple of isotopies is interesting to be com-
pared /Christianity/ and /Islam/ :

This shows that, although the article is supposed to
deal with a particular Islamic fundamentalist threat,
the author soon switches to a more classical religious
vocabulary, dealing with Christianity, which is cultur-
ally closer to French people : the Islamic vocabulary is
just a pretext to engage into a classical form of satire.

But, if isotopies can be seen as an easy and com-
prehensive way of expressing a text’s themes, this is
by no means their only role. The second aspect is
more theoretical: it deals with the notion of isotopy
presumption. This concept expresses the fact that,
during an interpretation, taking into account the exis-
tence of an “important” isotopy will motivate the in-
terpreter to enlarge it even more. Being aware of the
centrality and importance of a /politics/ isotopy, for
instance, will lead the reader to interpret “Colombey-
Les-Deux-Eglises as a symbol for a political move-
ment rather than simply a small French town. It will
also help him /her to decipher the neologism “extréme-
ponction”. In this concept we can see another expres-
sion of the principle of global determination over local
description. Thus defined, the notion of isotopy be-
comes a way to focus an interpretation in a restricted
number of thematic structures, so avoiding dispersion
in the many units and relations that can be identified
in a complex text. Isotopy presumption is also a way
to rationalize the impact of an interpreter’s intuitions
on his/her interpretation. This can be triggered out of



the text : the mere knowledge that one can have about
a newspaper’s style and topics already pre-activate a
number of isotopies, even before reading a single word.
In our case, as the newspaper we extracted the arti-
cle from is specialized in political criticism, we can
already activate at least a /politics/ isotopy. We will
later propose a more formal description of such phe-
nomena, when we have a more rigorous definition of
the semantic units and an overview of their use in a
cooperative interpretation.

As we take into account these general principles of
Interpretative Semantics, we have chosen to develop
our formal and computer models upon this theory be-
cause, in addition to the expressive power and ease of
use the semes give to it, we can also rely on means
to rationalize their attributions. This is an advantage
over other semantic features theories such as [2]. As
we saw that the general notion of interpretation con-
siders semantic description as a partial and subjective
one, the minimal concepts we presented above give us
a way to explore an interpreter’s point of view and es-
tablish its cohesion. As we will see, the computerized
quest for this cohesion can lead to discoveries on the
part of the user.

4 From theory to application : formal

and computer models

Before presenting the different functions of our co-
operative software, we will first describe the seman-
tic data structure which it manipulates. This formal
structure integrates, amongst others, the conceptual
units we selected from the linguistic theory. The gen-
eral framework of our model was inspired by set the-
ory, in a simple and direct way. The reasons for this
choice amongst a number of possibilities (logical mod-
els for instance) is mainly our wish to preserve trans-
parency between the user’s point of view and the pro-
cessing of data. As the main point of our software
system lies in representation and not in deduction, we
preferred the overall simplicity of set theory opera-
tions. More about this type of modeling and its re-
lation to logical models can be found in [10], and the
use of this formal model for interpretative semantics
is detailed in [7].

The structure described herein has one main pur-
pose: that is to represent the elements of a user’s in-
terpretation of a text. As such, it does not have any
connection with stabilized, dictionary-like data bases :
all information stored in it depends on its single user.

4.1 Overview of the semantic data struc-
ture

We can present the structure as in the figure 1.

Semes

Oppositions

Taxemes

Sememes

Figure 1: Generic semantic data structure

In the lower parts of the schema, sememes are rep-
resented in an unordered set S, while at the other end
are the semes SE. The two middle layers correspond
to the medial units of classes and binary oppositions
that represent the two kinds of relations between se-
memes. Figure 2 shows an exemplified structure.

This schema can be read as :

e (1) The two sememes ’income tax’ and ’excise’
belong to the same taxeme

e (2) This taxeme is described by the seme /taxa-
tion/. Therefore, both ’income tax’ and ’excise’
have this seme as a generic one.

e (3) There exists an oriented opposition from ’in-
come tax’ to ’excise’.

e (4) This opposition is described by the seme /di-
rect/.

e Thus, ’income tax’ has a specific seme /direct/ to
distinguish it from ’excise’

Note that, in a real-sized structure, nothing pre-
vents a given seme from being used with different se-
memes and/or for different purposes (generic for some
sememes while specific for others).

The relations between semes and other units are ex-
pressed by means of a function I, or isotopy function.



Idirect/ [Taxation/
Semes

Sememes

’income tax’

Figure 2: Sample semantic data structure

By using such a function, a given seme can be associ-
ated with a number of classes, oppositions and/or di-
rect sememes (see the note below about this third kind
of relation). These relations can, through a simple
projection upon S, be reduced to simple seme-sememe
relations. But the intermediary links (classes and op-
positions) allows a classification of these seme attri-
butions (as specific or generic). Thus, our notion of
isotopy can cover the different possibilities presented
above. In fact, a “classical” notion of isotopy can only
be found through this projection. In our small exam-
ple, the isotopy associated with the seme /taxation/
contains two sememes : ’income tax’ and ’excise’.

Note : In our formal model, there exists a third
link between seme and sememe, which is a direct con-
nection. Its main use is to cover semantic drifts such
as connotation, which could not be expressed because
of the separation of taxemes. For example, the now
well-known ’extréme-ponction’ can so be declared as
a full member of a /economics/ taxeme, while it can
still be connected to /religion/ by this kind of direct
link. Note also that such a double meaning can be
expressed by the means of specific semes. This partic-
ular sememe can be distinguished from others in the
same taxeme by using /religion/ as a specific seme.

The extended notion of isotopy plays the role of a
general organizer for the whole data structure. As we

present the different steps of a structure’s instantia-
tion, we will see another aspect of isotopies.

In order to give such a structure a minimal formal
cohesion, a number of formal constraints have been
elaborated. These constraints can be expressed as “do
and don’t” regarding the different relations between
semantic units. Some sample constraints are :

e A sememe belongs to exactly one taxeme
o A taxeme must have at least two elements

e A seme cannot be attributed to both a binary
opposition that takes place in a class, and to the
class itself

e A sememe inside a class must support at least one
opposition qualified by a seme.

e etc...

All these constraints are self-explanatory and guar-
antee the desired nature of all semantic units. They
also define a unique semantic identity for each sememe
in the structure. A given structure which satisfies the
whole set of constraints is said to be stable. This
stability corresponds to a temporarily successful in-
terpretation. Of course, interpretation can still con-
tinue, through the identification of new sememes or
relations, but reaching this state is a big step from the
user’s initial vision. In order to obtain such stability,
however, the interpreter needs to declare a relatively
large number of semes to organize his/her interpreta-
tion. During this process, the constraints are not only
seen as limits to what he/she can express, but mostly
as requests to pursue his/her investigation of a text’s
meaning.

We will now present this data structure from the
computer’s point of view.

4.2 Towards the software system

The PASTEL system is used to manipulate and
store a data structure such as the one presented above.
PASTEL is a French acronym that stand for (approx-
imately) “Computer-aid for the semantic analysis of
texts, even literary ones”. It has been developed in
Caml, and currently runs on Unix platforms ; a full
source code can be obtained from the author on re-
quest. Its software architecture can be presented as in
figure 3. Its main parts are the database that stores
the semantic data structure, and a constraint detec-
tion engine that explores this database.

The upper part of the figure represents the classical
means of interaction between the user and the com-
puter : through representation, the computer presents
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Figure 3: Software system architecture

the current state of the database to the user, both
through extensive display of its contents or through
the text that is being interpreted. On the other hand,
the user can declare his interpretation through a selec-
tion of terms from the text and identification of semes.
By doing this, he modifies and complete the database.

The lower part deals with the particular interaction
method we have developed. The constraint detection
engine browses the data structure and finds unsatisfied
formal constraints, if any. For example, it finds that
the class /Islam/ only contains one sememe : 'Mecca’.
It then presents this fact to the user, by asking a sim-
ple question : Can you find another expression that
deals with /Islam/ ? If yes, the user is requested to
identify a new sememe, for example ’pilgrimage’, and
to place it in the taxeme. If no, then it has to move
the sole sememe to another taxeme, etc. The answers
to such questions are similar to “free” interaction in
the upper part, but most of the information of these
actions comes from the constraint that triggered it.
In fact, these relations between man and machine are
very motivating (and sometimes frustrating !) for the
user.

Due to the relative size and complexity of both the
semantic units and the relations between them, we
preferred to develop these kinds of interactions, rather
than let the user freely develop his/her interpretation.
This can be justified as both a pedagogical objective of
such interactive systems, and as a means of increasing
suggestions from the machine towards the user, as we
will see below. So we developed a dialogue protocol
in order to establish a framework for the cooperative
work.

5 Interaction protocol

This protocol is used to guide the user until he
reaches the relative stability of the semantic data
structure as defined by the satisfaction of a set of for-
mal constraints. As the dialogue proceeds between
man and machine, the number of constraints that are
used and satisfied increases. As we will see, the dia-
logue starts with full freedom of speech from the user
and ends with a restrictive list of precise questions in
order to complete the database.

The developed protocol can be separated into the
following steps :

e Initial data declaration. The user is absolutely
free to attribute any number of semes to a num-
ber of extracts from the analyzed text, the se-
memes. Not all parts of the text does not have to
be tagged, only those the user considers as signif-
icant enough.

Example : From our example text, the user can
declare two main themes, /Religion/ and /Poli-
tics/, and for each of these, point out in the text
the corresponding signifying units ('income tax,.
’excise’, 'tax payer’, "President Chirac’, ’election
campaign’, etc for the second one.)

The user can also split such isotopies-to-be into
smaller ones, again with no constraints. For ex-
ample, out of /Politics/ one can extract an /Eco-
nomics/ theme, keeping only the first three units.

e Class creation and first problem solving.
According to the initial data, the software will
create semantic classes. It will possibly run into
a non-partition case, when a given sememe be-
longs to several classes. If this occurs, it will ask
the user to select a main class from the possible
ones, inside which the oppositions which deal with
this particular sememe will be settled. The other
classes will become secondary ones, not relevant
for the opposition phase (they will be expressed
in the data structure as direct links).

o Class structuring - first step. For each such
class, the user will first be asked to identify a
number of oppositions, and to attribute one or
several semes to them. The user is forbidden to
use the seme corresponding to the class. This is
done by selecting any pair of sememes from the
class and proposing a seme to qualify the oriented
relation between these two.

e Class structuring - second step. After that,
the software will verify some constraints, for
each class, requesting additional oppositions to
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Figure 4: Sample class structuring graph

be qualified if needed. As the tagged oppositions
between sememes of a given class form an oriented
graph, as showed in figure 4, we require this graph
to be complete (without taking orientation into
account), and that for at least one edge to come
from each node. It is also forbidden to qualify
with the same seme two symmetrical oppositions
: they are by definition asymmetrical.

e Acquired stability. At this stage, the seman-
tic structure has all of its inner constraints veri-
fied. The user can visualize the isotopies he has
created through this process, and locally modify
the structure (add or remove a sememe, change
classes, etc.), thus activating local constraint ver-
ification.

Let us focus now on the third and fourth steps, that
concern the oppositions between sememes. These two
steps are the most important, both theoretically and
in time consumption. As sememe classification is an
easy and natural task, their structuring by opposing
similar sememes is a large step towards conceptual ex-
ploration. Some oppositions are also natural, like /di-
rect/ to oppose ’income tax’ to ’excise’, but other ones
need more reflection. It is during these steps that the
suggestion-giving part of our approach is the most vis-
ible. In fact, such a need for a number of oppositions
generally leads to interesting analogies across classes.
As an example, inside a /Religious/ class, one has to
characterize 'Lent’, for an example through the use of
a /deprivation/ specific seme (opposing it to 'mass’).
Later, when having to characterize 'tax increase’, the
user has the possibility to re-use the /deprivation/
seme. This is done, in the interface, through present-
ing the user with all semes stored so far in the data
base. The program has, of course, no means of “intelli-
gently” proposing a particular seme, but still reminds
the user of the results of previous interpretation steps.

Through a number of uses of the PASTEL program,
this has generally led to such analogical discoveries.
Some of them are too general to be of much interest,
like /animated/ or /concrete/, but more precise ones
still appear. These results are the reward for exten-
sively investigating conceptual classes, through the use
of the question-answer protocol. The user is “forced”
to define more precisely a particular term he would
have otherwise overlooked, once he has classified it in
a semantic set.

6 Feedback to the user

Once the interpretation process can be considered
as (temporarily) finished, the user has, of course, the
possibility to examine a synthetic overview of its re-
sults. We discussed above the possible relations be-
tween established isotopies that can characterize the
text’s semantic structure. Other characteristics can be
calculated that give some kind of judgment to the re-
sults. This is done through a number of tools,detailed
as follows:

¢ Richness of the general structure. This can
be expressed through the rough number of seman-
tic classes and density of these classes’ descrip-
tions in terms of qualified oppositions.

e Structure evolution. This is the difference be-
tween the initial intuitions declared by the user
at the beginning of the interpretation process and
the final structure. There is no guarantee that the
user discovers many new thematics through the
use of PASTEL, but the simple number of new
isotopies so discovered is a good clue to what the
user found in the text.

e Specific isotopies and inter-class relations.
As we saw above, the discoveries of analogies
across apparently well-separated semantic classes
occur during the two main steps of the interpreta-
tion process. Such easily-detectable isotopies are
guaranteed to appear only during the intensive
dialogue, and can, in turn, be themselves quan-
titatively characterized. Amongst such criteria,
one can cite :

Number of classes. This is simply the num-
ber of different classes a specific isotopy has se-
memes in. If only one class is involved, there is
no trans-class analogy. From two onwards, inter-
esting semantic features are present.

Sememe / class ratio. For each class that
such an isotopy involves, the number of sememes
can be calculated, and the average number of se-
memes from the isotopy that belongs to the same



class is another aspect of this transversal phe-
nomenon.

Classical quantitative features. Of course,
the previously enumerated numerical qualifiers of
isotopies still apply to specific ones.

e Structure transformation. In the case of a
wide specific isotopy that crosses several different
classes, it can be interesting to modify the whole
structure so as to make a class out of this isotopy.
In our example text, the /conversion/ specific iso-
topy, that takes place in both religious and polit-
ical themes can become the /conversion/ taxeme.
The main advantage of such a transformation is to
enable the user to re-focus his interpretation on a
newly discovered theme. Such reorganization will
lead to the violation of constraints, and to an-
other short dialogue between man and machine.
The principle behind this transformation is the
similarity between isotopies and semantic class,
whose distinction is only due to specific semes.

Such final considerations can be suited for the com-
parison of different interpretations, be it from one
interpreter to another, or from one text to another.
Rather than judging an interpretation in the absolute,
we propose a way to characterize its result from a co-
hesive point of view.

7 Conclusion and perspectives

As a conclusion to this presentation, we want to in-
sist on the new kind of relation we propose between
man and machine towards textual analysis. The the-
oretical program that lies behind our particular ap-
proach is wider than just this little interactive soft-
ware. PASTEL has to be seen as a minimal example
of such an interactive process, whose main disadvan-
tage is its utter autonomy. The principle of computer
aid for language processing cannot be extended too
far without the use of huge amount of data, mainly to
increase the suggestion-giving part of computer use.
Here we have focused on structuring and represent-
ing subjective visions of a text’s meaning. A fur-
ther improvement to our software would in fact lie
in the integration of a semantic dictionary, but still
as a suggestion-only device, not as a decision-maker.
Some parts of the protocol could thus be made lighter
if the computer could suggest a possible answer that
would well suit a user. But there are many obstacles,
among which the flexibility of signifying units. By lim-
iting description to simple words for example, in order
to match dictionary entries, some interesting seman-
tic phenomena, could not be treated, and one would

have to describe much more units than the one the
user selected as “interesting” ones. Our approach is
different from full-scale parsing in that a user does not
have to justify the origin of a semantic feature. For
example, describing ’increasing taxes’ through the use
of a /negative/ seme does not need the use of rules de-
scribing the pejorative aspect of taxes, especially when
they rise, from a supposed classical citizen point of
view. The semantic aspects we deal with in this kind
of approach are high-leveled, and only reachable with
difficulty through a bottom-up compositional method.

The main uses of such software, be it in the state
we have presented it or in a more automated fash-
ion, can easily be thought of as education-oriented.
The game-play part of computer for such academic
work as literary studies, along with the well guided
path it proposes in order to analyze a text can moti-
vate students. The kind of texts that can be analyzed
with this method are to be complex enough. Tech-
nical texts, for example, would not be as rewarding
as literary or stylistically rich ones, but could still be
tagged by such means. Perspectives exist toward such
assisted tagging for individual-sensitive text classifica-
tion in corpora. Through such aspects, one can easily
connect our software with classical statistical tools,
and propose a step forward in “soft” natural language
processing.
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Appendix
Sample analyzed text

Note : The bold-faced parts of this text correspond to sememes that are described in the presented interpretation. These lexical

units are the ones that are considered in the isotopies shape below.

Chirac envisage de se convertir, mais a quoi ?

Frédéric Pages - Le Canard Enchainé - 11-10-95

Donc Chirac doit se convertir & I’Islam, selon les injonctions du GIA (ou de ceux qui se cachent der-
riere). Certains prennent cette hypothése 2 la rigolade. IIs ont tort. Car Chirac est un caractére éminemment
convertible. C’est de notoriété publique : ce type a plusieurs fois changé de religion au cours des derniers
mois.

Aprés avoir préché la baisse des impo6ts directs et indirects pendant la campagne présidentielle, il
professe aujourd’hui le contraire, administrant I’extréme-ponction aux contribuables agonisants. Aprés
avoir préché que ”la fiche de paie n’est pas 'ennemie de 1’emploi”, il propose aux fonctionnaires de faire
caréme. Aprés avoir anathémisé le dogme de 1’équilibre budgétaire, et joué les fils prodigues, il se
repent bruyamment, et, touché par la grace, proclame sa foi dans la rigueur salariale. Il voulait écraser le
démon de la technostructure et interdire les orgies bureaucratiques. Vaines prophéties ! Cet apétre du
franc fort va-t-il se convertir brutalement a la baisse des taux d’intérét 7 Pour son prochain pélerinage,
le Président préférera-t-il La Mecque a Colombey-Les-Deux-Eglises 7 On tremble.

Les plus optimistes se rassurent en remarquant que cet été, a Brégancon, on découvrit un Chirac fort confit
en dévotion catholique. A la messe, tous les dimanches ! Une ferveur qu’on ne lui connaissait pas et qui
serait due, selon les experts chiracologues, & l'influence spirituelle et édifiante de sa femme Bernadette, qui
devient ainsi - qu’on se le dise - I'ultime rempart de ’Occident chrétien.

Bilan : notre Président a deux conseillers familiaux : son épouse pour la religion, et sa fille Claude pour
I'image. C’est bien 1a le probléme. Apres avoir vu cet été Chirac déambuler en bermuda clair et chaussettes
noires, on se dit que cet homme hérétique jusqu’au bout des pieds est plus facilement convertible a I’islam
qu’a I'élégance.

Interpretation results

Total semes : 34
Total sememes : 54
Initial classes : 8
New isotopies : 26
Largest number of classes reached by a single isotopy : 3
Average number of classes per isotopy : 1.43

Sample isotopy shapes

L2 N S L2 N 2T R R 2% I N 0N #.4... Politics
OB BB R LR R R R R B R #. % Religion
B U 1% .5 U I N UM U #......... #..... #. Conversion
B L # Islam
............... LN T P ST 1 : % Christianity
........... L 2 I T B 2 2 Economical politics
A IR 2% 29 X% % I B #.#.#.#  Generic religion
##...0#...... #...... .2 #H.... .. #oHH.. L #.#... Generic politics
......... . I 1 T temporality
.......... . 2 Public opinion
........... T Taxation
..................... . Deprivation
........................ . 2% 2 T Foreign politics
....................... [ P . Negative



