EVALUATING IMPORTANCE: A STEP TOWARDS TEXT SUMMARIZATION
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The complexity and expanse of knowledge involved
in
importance evaluation and the multifaceted
nature of the processes that underly i t , strongly
suggest
to resort to the powerful techniques
offered by the rule-based system approach.
In
f a c t , the concept of importance seems to escape a
simple, e x p l i c i t ,
algorithmic
definition.
A
procedural, knowledge-based approach comprising a
set of rules that can assign relative importance
values to the different conceptual units of a text
seems more viable. This standpoint can supply the
conceptual
and computational tools needed for
taking into account in a f l e x i b l e and natural way
the variety of knowledge sources and processing
a c t i v i t i e s that
are
involved
in
importance
evaluation.
Moreover, it is expected to be well
founded from a cognitive point of view (Anderson,
1976), as it allows close and transparent modeling
of several processes that occur in human mind.

1984b), and produces in output a new representation
called HPN (Hierarchical Propositional Network).
In HPN integer importance values are assigned to
the basic conceptual units of the ELR (concepts and
propositions), in such a way as to account for the
different importance of the constituents of the
t e x t . Moreover, the importance evaluator takes in
input an e x p l i c i t , declarative representation of a
goal to be considered for i t s own a c t i v i t y .
The overall architecture of the evaluator is
shown in Figure 1. It features a core rule-based
structure with a forward-chaining control regime
that includes a specialized module, namely the goal
interpreter, devoted to make it f i t the specific
task of importance evaluation.
Two main knowledge bases are available to the
evaluator:
1.

the importance rule base,
that
contains
knowledge (mostly of empiric nature) on the
mechanisms that are supposed to be used by man
in evaluating importance, expressed through
IF-THEN production rules;

2.

the encyclopedia, that contains specific world
knowledge on the subject domain (mostly of
structured, taxonomic, descriptive nature),
represented through a network of frames.

The importance rule base includes
of rules:

On the basis of the above analysis, a prototype
implementation of an experimental system, called
importance evaluator, has been developed.
This
system
is
a
Functional module of SUSY and
concentrates on the importance evaluation task
only.
It
receives
in
input
the internal
representation of a natural language text (supplied
by
another
SUSY
module, namely the parser)
expressed
in
the
ELR
(Extended
Linear
Representation) formalism (Fum, Guida, and Tasso,

several

classes

-

referential -structural (RS) rules that derive
importance
values
from the structure of
references among conceptual units of the t e x t ,
taking into account, for example, concepts
referenced
in
several
propositions,
propositions embedded into others, e t c . ;

"

rhetoric-structural (TS) rules, that take into
account
the
overall
argumentational and
s t y l i s t i c organization of the text and derive
importance relations from rhetoric-predicates
of the ELR;

"

structural-semantic (SS) rules, that rely on
the
analysis of some specific structural
features of the text that have a d e f i n i t e
semantic
role,
such
as
ISA relations,
macro-predicates of the ELR, etc.;

~

semantic-encyclopedic (SE) rules, that refer
to
world
knowledge
contained
in
the
encyclopedia concerning the specific subject
domain
dealt
with
by
the
text under
consideration;

"

e x p l i c i t evaluation (EE) rules, that rely on
explicit
statements
concerning importance
evaluation that
sometimes
are
purposely
inserted in the text by the author in order to
make reading and understanding easier;

"

meta (MT) rules, that embody higher-level
knowledge
that
concern
reasoning
about
importance rules and that are used by the
system mainly for solving conflicts between
rule applications, i . e .
for deciding which
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rule to use f i r s t among several applicable
ones, or which rule to trust among several
conflicting ones.
The IF-part of a rule contains conditions that.
are evaluated with respect to the current HPN
( i n i t i a l l y the ELR) contained in the
working
memory.
The
THFN-part
specifies
either an
importance evaluation or an action to be performed
to further the analysis ( e . g . , a strategic choice
concerning rule activation, a c r i t e r i o n to solve
conflicting evaluations, the activation of a frame
of the encyclopedia, e t c . ) .
The evaluation of importance contained in the
THEN-part of a rule takes usually the form of an
ordering relation among importance
values
of
concepts
or
propositions of the ELR, or it
specifies ranges of importance values (VERY HIGH,
HIGH, MEDIUM, LOW, VERY LOW). Thus, rules only
assert relative importance of different parts of
the text: a constraint propagation al gorithm will
eventually transform these relative evaluations
into absolute importance values according to a
given scale, after the evaluator has terminated i t s
acti vity .
The encyclopedia is the second knowledge source
employed "by" the evaluator and it contains domain
specific knowledge.
Encyclopedic knowledge
is
represented
through a net of frames.
Frames
embody, in addition to a header, two kinds of
s 1 ot s :

The goal is a chunk of variable knowledge
expressed in a specific goal d e f i n i t i o n language
(GPL). It is assigned by the user taking info
account the pragmatic aspects of the understanding
a c t i v i t y , and it defines the motivations
and
objectives that are behind the reading process.
The role of the goal is twofold:
-

exerting control
on
the
activation
of
importance rules that operate on the working
memory, thus
allowing
implementation
of
evaluation mechanisms triggered by the current
goal (goal-di rected evaluation);
enabling the evaluator to choose from the
encyclopedia the pieces of knowledge which dr9.
expected to be relevant to
the
current
importance evaluation a c t i v i t y , thus allowing
the same pieces of world knowledge to be used
d i f f e r e n t l y in different situations according
to the current goal (selecti ve focusing).

The specific way in which the goal influences
operation of the matcher is determined by the goal
i nterprefer.
The
motivation
for
having
an
interpreter for this a c t i v i t y can be found in the
diversity between the language utilized by the user
for stating a goal (the GDL) and the language in
which the content of the text and the encyclopedia
are represented (the ELR formalism) that does not
allow a direct, and meaningful matching between
pieces
of
knowledge
expressed in these two
languages. To this purpose the goal interpreter
must
have
at
its
disposal
an
explicit
representation of
the
semantic
relationships
existing between the worlds of the user goals and
the knowledge on the
subject
domain.
This
additional
knowledge
is
called
referential
knowledge as it can relate goals to specific" topics
in t h e s u b j e c t domain.
It takes the form of a
network of conceptual chunks of knowledge (in the
most usual cases, simple concepts) whose entry
nodes represent items in the goal world and whose
terminal nodes directly refer to frames of the
encyclopedia or conceptual units of the ELR.
The
task of the goal interpreter is that of s k i l l f u l l y
navigating in this network to find out the relevant
relationships between the current goal and parts of
the encyclopedia and
HPN
according
to
the
conditions stated in the LHS of the rule being
currently processed by the matcher.
The goal interpreter serves two basic functions
that have a crucial role in the global architecture
of the system. F i r s t , it allows to implement the
encyclopedia without bothering of importance: no
a-priori evaluation of importance is contained in
it
and
full
responsibility about importance
evaluation is l e f t to the rules.
Second, it
clearly
separates the representation of world
knowledge contained in the encyclopedia from the
representation of goals, thus making any possible
extension of the GDL easy and feasible without the
need
for
restructuring
knowledge
in
the
encyclopedia.

D. Fum et al. 843

844 D Fum et a!

