
A tool for the identification of chemical entities 
(CheNER-BioC) 

Anabel Usié*1,2, Joaquim Cruz1, Jorge Comas1, Francesc Solsona2, Rui Alves1 

1 Departament Ciències Mèdiques Bàsiques, Universitat de Lleida 
Av. Rovira roure nº 80, 25298 Lleida. Spain 

2 Departament d�Informàtica i Enginyeria Industrial, Univesitat de Lleida 
C/ Jaume II, nº 69, 25001 Lleida. Spain 

ausie@diei.udl.cat *1,2;joaquimcruz92@gmail.com 1; 

jorgecomasp@gmail.com 1;francesc@diei.udl.cat 2;  

ralves@cmb.udl.cat 1 

Abstract. The CHEMDNER task is a Named Entity Recognition (NER) chal-
lenge that aims at labeling different types of chemical names in biomedical text. 
We approach this challenge by proposing a hybrid approach that combines line-
ar Conditional Random Fields (CRF) together with regular expression taggers 
and dictionary usage, followed by a post-processing step to tag those chemical 
names in a corpus of Medline abstracts. Our system performs with an F-score of 
72.08 and 70.62% on the development and sample sets, respectively, for the 
CDI subtask. For the CEM subtask the performance increases to 72.61% and 
73.68% on the development and sample sets, respectively.  

Keywords: Named entity recognition, text-mining, regular expressions, condi-
tional random fields 

1 Introduction 

The development of systems that automatically identify chemical entities in biomedi-
cal texts is challenging due to both, the diverse morphology of chemical entities and 
the various types of nomenclature that are used to describe them in those texts. These 
factors make it difficult to develop a single approach that can successfully identify all 
types of chemical mentions with high accuracy. 

For example, standard IUPAC nomenclature and the nomenclature based on brand 
or trivial names have significant morphology differences. Thus, the former nomencla-
ture has a complex morphology and a set of rules that makes the number of possible 
chemical names virtually infinite, making it impractical to use a dictionary and requir-
ing the use of more sophisticated techniques to identify those names. In contrast, the 
later nomenclature is very much finite and its mentions can be identified using a dic-
tionary approach.  
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Here we present and test a set of hybrid approaches that combine dictionary match-
ing, linear CRFs (conditional random fields) and regular expressions to tag chemical 
entities in the biomedical literature. The first approach uses CheNER [1], a tool which 
implements Conditional Random Fields [2] based on Mallet [3]. CheNER achieves 
good results on our previous work with the SCAI corpora [4, 5]. The second approach 
implements a tagger based on combining that CRF with dictionary matching and a 
varied set of regular expression rules. We find that the best results are obtained with 
the second approach.  

2 System Description 

The systems we present are inspired by our previous work in developing CheNER [1], 
a tool for the identification of IUPAC chemical names.  

Linear 2nd order CRFs, with offset conjunction value of 1 and tokenization by 
spaces, are individually or collectively trained to identify chemical names of types 
SYSTEMATIC, TRIVIAL, FAMILY, FORMULA, ABBREVIATION and 
IDENTIFIER. The training corpus used was the CHEMDNER training set. The fea-
tures used in the training are shown in Table 1. In addition, a dictionary is used to 
assist in identifying TRIVIAL, FAMILY and ABBREVIATION name types. Finally, 
regular expressions are employed for the recognition of FORMULA and 
IDENTIFIER name types.  

The output of the various methods is based on the IOB labeling scheme, which is 
then reformatted to the required specifications of the CDI and/or CEM output format.  

Table 1. Some of the features used. 

Name of feature Description 
Morphological features Identifies specific features such as contains dashes?, is all cap?, has a Greek 

letter? 
Word class Atomatic generation of features in terms of  frequency of upper and lower 

case characters, digits and other types pf characters. 
Autom. Prefixes/Suffixes Automatic generation of suffix and prefix (length 2, 3 and 4) 
List Atomatic generation for every token that match an element within the list. 

This list can be a list of  
basic name segments, a list of stop words, etc. 

Table 2. Runs description 

Run Description 

1 Combines a CRF for SYSTEMATIC with an individual Regular Expression tagger for TRIVIAL, 

FAMILY, ABBREVIATION, FORMULA and IDENTIFIER. 

2 Combines an individual CRF for SYSTEMATIC and TRIVIAL with an individual Regular Expres-

sion tagger for FAMILY, ABBREVIATION, FORMULA and IDENTIFIER. 

3 Combines an individual CRF for SYSTEMATIC, TRIVIAL, FAMILY, ABBREVIATION, 

FORMULA and IDENTIFIER. 

4 Combines an individual CRF for SYSTEMATIC, TRIVIAL, FAMILY, ABBREVIATION, and 

FORMULA with an individual Regular Expression tagger for IDENTIFIER. 
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To integrate the output of the various recognition tools our approaches require a 
post-processing step. In this step we perform several clean up actions, such as correct-
ing unequal numbers of closing or opening brackets or detagging �action words� that 
are often appended at the end of chemical mentions such as �-based�, �-regulated�, 
etc.  

3 Results and Discussion 

The initial performance of the proposed approaches was tested using the 
CHEMDNER sample and test sets. This allowed us to test the performance of the 
various combinations of CRFs/regular expression/dictionary matching. The various 
tests are described in Table 2.The performance of our systems on the sample and de-
velopment sets for the CDI subtask are displayed in Table 3, while the results for the 
CEM subtask are shown in Table 4. The performances of the various systems are 
similar in the sample and in the test datasets, suggesting that those performances are 
likely to be close to the limits of the method. 

Specifically, and for both subtasks, the system with the best F-score performance 
combines two CRFs that independently identify SYSTEMATIC and TRIVIAL name 
types. In addition, it employs regular expression/dictionary matching for FORMULA, 
IDENTIFIER, ABBREVIATIONS and FAMILY name types.  

Table 3. CDI subtask results based on the Micro-average results. Also is shown the execution 
time. P:precision, R:recall, F:f-score, AP: average precision, Fs:FAP-s and E: execution time. 

CDI subtask 
Sample set Development set 

Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4 
P 79.26 79.86 83.94 84.27 76.31 78.48 82.39 82.62 
R 63.03 63.30 55.58 59.40 65.36 66.64 54.53 61.11 
F 70.22 70.62 66.88 69.98 70.41 72.08 65.62 70.26 
AP 50.29 51.09 46.44 49.75 50.27 54.43 45.51 50.75 
Fs 58.61 59.29 54.82 58.16 58.66 62.02 53.75 58.93 
E 149s 419s 939s 811s 15451s 46064s 118094s 88611s 

Table 4. CEM subtask results based on the Micro-average results. Also is shown the execution 
time. P:precision, R:recall, F:f-score, AP: average precision, Fs:FAP-s and E: execution time. 

CEM subtask 
Sample set Development set 

Run 1 Run 2 Run 3 Run 4 Run 1 Run 2 Run 3 Run 4 
P 81.12 81.68 85.35 85.29 77.58 80.49 85.17 85.15 
R 67.50 66.07 51.91 61.07 65.71 66.13 48.72 59.45 
F 73.68 73.05 61.46 71.12 71.15 72.61 61.98 70.02 
AP 54.37 52.49 43.72 51.09 49.79 50.35 4013 49.23 
Fs 62.57 61.09 51.09 59.48 58.58 59.47 48.71 57.85 
E 149s 419s 939s 811s 15451s 46064s 118094s 88611s 
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It is worth noting that our best performing system is three times slower than our 
fastest system. In contrast, its performance is only improved by a couple of percent 
point with respect to the slower alternative. Interestingly, our more complex (and 
slowest) systems are the worst performers with respect to F-score. Taken together, 
these results could be used to argue that in some cases using a system that is not as 
accurate in tagging chemical names in biomedical texts might be worth it because of 
its speed1.  
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