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1 Introduction

Until now, research in named entity (NE) recognition from bio-medical literature has focused on a
limited domain. Most of biological NE recognition systems are designed to extract fixed semantic
types of NEs and need domain-specific knowledge either by dictionaries and rules[1][2] or by some
supervised learning techniques[3][4]. Porting to a different domain of these systems may require a
lot of time and cost for non-trivial tasks, generating large corpus or rules by experts.

In this paper, we will discuss two major requirements of NE recognizing system to overcome these
domain portability issues. And this paper presents an automated system that recognizes biological
entities using UMLS metathesaurus[5] that is a comprehensive and huge resource to represent
biological concepts.

2 Method

The first fundamental requirement for the domain independent system recognizing biological NE is
selecting appropriate semantic types in new domain. Major semantic types for each domain can be
different. For example, NEs assigned to “Mental or Behavioral Dysfunction”, one of UMLS
semantic types, occur hardly in apoptosis domain but often in Alzheimer disease domain. It is
important to select domain-specific semantic types because it determines what useful information
from literature is. Additional requirements are resource construction and rule generation. The
existing systems require large corpus or well defined dictionaries and rules by experts. To solve
these problems in a automated way makes the system adapt to new domain easily.

Our system builds language resources by extracting meaningful information from concept names of
UMLS (Unified Medical Language System) metathesaurus statistically. Then, it proposes major
semantic types in a specific biological domain automatically using these resources. This system
extracts various features from concept names and makes rules by combining feature-extracted
tokens. Finally, NEs are recognized by using these rules from the given text. The proposed system
consists of four major modules of Resource Builder, Semantic Type Selector, Rule Generator and
Named Entity Recognizer.

In Resource Builder module, concept names of UMLS metathesaurus are divided into several
subsets by using semantic categories. Then, Singleterm(NE just composed of one word) and
Keyterm(word that plays an important role to constitute NEs in a certain category) are extracted.
Semantic Type Selector is a module to select domain-specific semantic types automatically from
UMLS semantic types. Because UMLS semantic types provide a broad scope, allowing for the
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semantic categorization of a wide range of terminology in multiple domains, it can be used to
determine semantic types for various domains. To select semantic types for a particular domain, we
assume that semantic types with high frequencies from texts associated with the domain are
important. Semantic type Selector extracts nouns from Medline abstracts associated with a certain
domain and determine their semantic categories by matching Singleterm and Keyterm. Frequent
categories of nouns are selected as major semantic types in the domain. Rule Generator module
makes primary rules by combining features extracted from concept names, such as capital letter,
numeric character, Greek letter and alphabet etc., including Singleterm and Keyterm. And it
constructs rule database by filtering rules using weights. Named Entity Recognizer extracts NE
candidates from input text. Then rule generation steps are followed for these candidates. Finally we
match the candidates’ rules with rule database data and determine their semantic categories.
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Figure 1: System architecture

3 Discussions

To recognize NE from bio-medical literature, rules or corpus is needed and a kind of semantic types
assigned to NEs in a certain domain must be determined. This paper proposed NE recognizing
system applicable to a new domain effectively using UMLS metathesaurus. It minimizes the cost of
building resource and rules and doesn’t require experts’ help for domain-specific semantic types.
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