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Introduction
How to find  the information that meets 
users’ requirements and present it in 
and understandable form.
One scenario : 

A system will be an ability to learn to 
identify and classify terms based on 
examples of previously marked-up text.
In two domains : news and molecular-
biology



Background
These systems, with previous IE 
(information extraction), can be classed 
as either predominantly dictionary-
based or learning-based.
But, the hand-built dictionary-based 
systems cannot be expected to be easily 
ported to new domains and they ignore 
a potentially valuable source of the 
domain expert’s knowledge.



Background
HMMs (Hidden Markov Models) are 
one of the most widely methods in ML 
for IE.
It can be considered to be stochastic 
finite state machines and have enjoyed 
success in speech recognition and part-
of-speech tagging.
A system which uses HMMs is one of 
the most successful such sys. And trains 
on a corpus of marked-up text, using

only character features in addition
to word bigram.



Corpora
In the experiments we used abstracts in 
the molecular biology domain available 
from PubMed’s MEDLINE that were 
marked up  in XML by a domain expert.
As well as news texts used in the MUC-
6 conference.





Name Classes



Features



Method
We considered that a HMM approach 
based on raw text strings of words and no 
deep linguistic analysis is well suited.
The task is to maximize Pr(C|W) where C 
is the name classes and W is a given 
sequence of words.
Words are ordered pairs consisting of a 
surface word, W, and a word feature, F, 
given as <W,F>



Pr(Ct | <Wfirst, Ffirst>) = 
σ0f(Cfirst | <Wfirst, Ffirst>) + 
σ1f(Cfirst | <-, Ffirst>) + 
σ2f(Cfirst) 

Pr(Ct | <Wt, Ft>, < Wt-1, Ft-1 >, Ct-1) = 
λ0f(Ct | <Wt, Ft>, < Wt-1, Ft-1 >, Ct-1) + 
λ1f(Ct | <-, Ft>, < Wt-1, Ft-1 >, Ct-1) + 
λ2f(Ct | <Wt, Ft>, < -, Ft-1 >, Ct-1) + 
λ3f(Ct | <-, Ft>, < -, Ft-1 >, Ct-1) +
λ4f(Ct | Ct-1) +
λ5f(Ct) 

………………………..(1)

………………………..(2)

Use the following equation to calculate the 
initail name class probability

For all other words and their name classes :

λ、σ: Constants
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f(Ct | <Wt, Ft>, < Wt-1, Ft-1 >, Ct-1) = 
T(<Wt, Ft>, Ct,< Wt-1, Ft-1 >, Ct-1)
T(<Wt, Ft>,< Wt-1, Ft-1 >, Ct-1) P(A|B) = 

P(AB)/P(B)

Where T() has been found from counting the 
events in the traning corpus.



Experiment
60 news texts (50 training, 10 testing)
100 molecular biology (80 training, 20 
testing)
The results are given as F-scores, a 
common measurement for accuracy in the 
MUC conferences that is the harmonic 
mean of recall and precision.



A B
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Analysis
Broadly speaking the major ones can be 
divided into coordination, apposition 
and abbreviation …etc, there are many 
issues that the method cannot cover.
Ex: “non-T-cells”



Coordination



Apposition



Abbreviation



Conclusion
In this paper, a scenario has been presented 
for the exploitation of terminology contained 
within XML marked-up documents that are 
produced by online domain-based 
communities for automatically annotateing
untagged texts.
A limitation of the HMM approach is that it 
cannot easily model large feature sets due to 
fragmentation of the probability distribution.



Future work
Looking at combining orthographic 
knowledge with other types of lexcial
info. as well as contecxtual clues from 
grammatical dependency analysis.
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