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1 Motivation
While manually annotated corpora are of great importance for developing text mining systems, annotating literature is a tedious and time-consuming job for humans
[1]. More importantly, current manual curation processes require too much time
to complete, making it impossible to keep up with the rapid growth of biomedical
literature [2]. This problem led to the development of many tools to assist humans
in annotating text [3], however the main focus has been customizing annotation
tools and text mining modules for speciﬁc tasks, i.e. a tool developed for annotating genes may not be compatible with identifying chemical names.
TaggerOne [4] is a machine learning model for jointly learning and predicting
named entities and their normalized concepts. It was reported that TaggerOne
achieved the state-of-the-art performance on diseases and chemicals, but its usage
is not only limited to a few bio-entity types because it is a general learning framework for any named entities and concepts. Here, our main questions are 1) can
TaggerOne (or another general-purpose NER tool) be used to assist in producing a
gold standard corpus of annotated mentions for arbitrary bio-entities? 2) how many
training examples are enough to build a TaggerOne model from scratch? 3) how
can the output from TaggerOne be linked to PubAnnotation?

2 Approach
To address the issues described above, we propose an active learning strategy using
human intervention. First, entities in a corpus are tagged using a lexicon. After this
string match process, curators act as an oracle by ﬁxing mistakes. This interactive
annotation process may include selecting features as well as assigning labels [5], but
in our proposal, we only correct errors made by the automatic prediction process.
The next step is to train TaggerOne using the semi-supervised annotation set. This
may not produce a reasonable performance in the ﬁrst iteration, however the performance will improve after a few rounds of machine learning and manual annotation
processes. We expect this would reduce the amount of work that curators should
spend compared to full manual annotation.
Our main idea is to create a semi gold-standard set that enriches existing annotated corpora for text mining systems, but also to easily produce a high quality
annotation set enough to be used for biological databases. In the hackathon, we plan
to demonstrate the interactive learning process using TaggerOne and show how one
can obtain a gold-standard set in a timely manner. This includes discussing what
annotation types are more useful and performing a real annotation task. Since the
interactive annotation process saves an annotated set in BioC [6], this resulting set
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can be imported to PubAnnotation [7] via a conversion tool. Therefore, another
step that should follow is to implement the conversion module, thus no extra import/export step is required for uploading annotation results to PubAnnoation.
A one-size-ﬁts-all annotation tool was discussed in #BLAHmuc [8], however the
goal was to design a common architecture or a protocol that enables interoperability.
Our interest, on the other hand, is a general-purpose named entity recognition
module and its interactive learning process. The proposed approach may provide
insight into of how one could bridge manual and automatic annotation processes
more eﬃciently and eﬀectively.
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