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Abstract

An information extraction system has been de-
veloped. The system processes the input text to
turn it into a directed graph structure by consult-
ing grammar rules and a domain ontology. The
directed graph enables a template filling process
to allow extraction of salient information
through a frame structure. The system has found
three applications, namely, Personalized News
Dissemination, Message Formatting Expert, Re-
cruitment Processing System.

1 Introduction

Large organizations nowadays process thousands of free-
form text messages each day, including application forms,
faxes, telexes, memos, and reports. The ability to use com-
puters to extract relevant information quickly from texts is
becoming crucia to the productivity and competitiveness of
the individual and the organization. To achieve this, we have
developed an information extraction system that allows ex-
traction of relevant information from free form text based on
a set of pre-defined template of what information is to be
extracted.

2 Knowledge Representations

The system uses three knowledge representation structures:
Message Intermediate Representation (MIR), a domain on-
tology, and Frame for Extracting Information from Mes-
sages (FEIM).

MIR is a directed graph whose nodes represent concepts that
occur in the text. The nodes are inter-connected through
labeled directed links which represent the relationships be-
tween these concepts. The domain ontology represents the
domain knowledge in object-centered hierarchies with in-
heritance, with the objects representing the terms and con-
cepts in the domain, and the relationships of these concepts
through the hierarchies.
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FEIM employs templates for the specific purpose of extract-
ing information from input messages. It collects all related
attributes of the target information in asingle source, such as
the value, functions required to augment the value and ac-
tions that may be triggered by the target information. Fur-
thermore, it handles operational issues such as the derivation
of information that is a prerequisite of the target information
as well as cross-checking of the target information and the
derived information.

3 Information Extraction Process

The system first performs text pre-processing by decompos-
ing the input text into useful text segments, such as ad-
dresses, organization names, and other layout structures i.e.
sections, paragraphs, sentences and tabulated data. These
text segments are next subjected to Surface Text Analysisto
turn into a node-list containing basic word constituents with
appropriate potential parts of speech and other linguistic
information, through a Morphological Analysis. This is fol-
lowed by a Word Pattern Analysis to form lexical patterns
from each base word with its surrounding contextual words.
A Deep Text Analysis step is next employed to discover
more complex concepts through a structural analysis fol-
lowed by syntax and semantic normalization. Grammar rules
and the domain ontology are consulted in the above proc-
esses, the final output of which is the MIR representing the
meaning of the input text.

FEIM initiates a series of template filling processes by ac-
cessing the MIR through a graph manipulation language in
order to extract relevant information to fill the appropriate
slots in the respective templates. These slot values form the
target information to be extracted which may be placed in
the database as appropriate. Figure 1 depicts the entire in-
formation extraction process.

4 Applications

The system has been customized for three different informa-
tion extraction applications, namely, DeNews, Message



Formatting Expert (MFE), and Recruitment Processing Sys-
tem (REP).

DeNews is a personalized news dissemination. It filters
relevant news articles from selected multilingual sources
(English, Maay, Chinese) on the Internet, and categorize
them to user-defined classes. Following this, more advanced
processing is performed on the news items, including sum-
marizing the news by extracting relevant sentences from
them, or trandating them into another language.

The MFE system processes electronic applications of Letter
of Credit (LC) and its accompanying annexes and extracts
relevant information for update into the database as well as
generate the letter of offer. The MFE LC application is a
useful application to reduce the data entry work as well as to
automate the generation of the first draft of letter of offer to
the customers, thus reducing turnaround time for LC appli-
cation. .

The REP prototype processes electronic letters of applica
tions and accompanying resumes from job applicants and
then extracts relevant information about the applicants to be
updated into the REP job application database. Examples of
the information extracted pertaining to the candidate include
name, age, qualification, majors, working experiences,
strengths. The REP is a useful application for the human
resource division to screen incoming applications and short-
list relevant candidates for interview or even for future ref-
erence.

More details about DeNews and MFE may be found in
[Wee, 1997, 1999]. Figure 2 gives an overview of REP.

Information Extraction System

ELECTRONIC T

TEXT &
I GRAMMAR /? ENERAL

@ & LEXICON O & DOMAIN
A - \ | ONTOLOGY

SURFACE DEEP

TEXT ANALYSIS TEXT ANALYSIS

TEXT

PRE- > | morpHO- > worp > | sTRuc. > SYNTAX
PROCESSING, LOGICAL  PATTERN TURAL & SEMANTICS
ANALYSIS ~ ANALYSIS ANALYSIs ~ NORMAL-
IZATION.
/' A v
F Gmm \ =8
NODE-LIST >
“ MESSAGE—>D

TEXT

SEGMENTS INTERMEDIATE

& REPRESENTATION
K _»| TEMPLATE | «~ R)
& ENERAL FILLING ~
& DOMAIN @FEIM SPECIFICATIONS

ONTOLOGY

| \ & GML RULES
5\/\\:}/ ——— w
SUMMARY [B] 1S Texr

7 CATEGORIZATION
DATABASE

Figure 1. Entire Information Extraction Process
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