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Abstract
Motivation: The motivation for this proposal is to extrinsically evaluate the
resources available in PubAnnotation and investigate the potential of this
repository as an external component of systems with direct real-world biomedical
applications, in particular biomedical question answering.
Approach: In this regard, we propose to adjust biomedical question answering
systems to take advantage of linked annotations available in PubAnnotation.
Those systems can be used to answer biomedical questions from benchmark
datasets of the BioASQ challenge, with and without using additional annotations
from PubAnnotation. Apart from annotations on relevant biomedical literature,
we could also use annotations on benchmark questions through the same
repository. Using the BioASQ evaluation infrastructure we can compare the
performance of system versions using different resources. Therefore, we can
assess the effect of using linked annotations in answering biomedical questions,
corresponding to real information needs of biomedical experts.
Keywords: BioASQ; PubAnnotation; biomedical annotations; biomedical
question answering

Introduction
BioASQ [1] is a series of challenges on large-scale biomedical semantic indexing
and question answering. During the four years of BioASQ running, benchmark
biomedical data sets have been developed, for both question answering and semantic indexing, along with a complete infrastructure around them [2]. Regarding the
question answering part of the challenge, a team of biomedical experts has developed manually benchmark data sets of biomedical questions with corresponding
golden answers and annotations. The PubAnnotation [3] repository provides a uniform and consistent way to store and retrieve linked annotations on biomedical text
from different resources or projects. Therefore, we propose a task, in the context of
the third Biomedical Linked Annotation Hackathon [4], to investigate if using annotations from this repository can enhance the performance of systems answering
biomedical questions from BioASQ benchmark datasets.

Benchmark biomedical questions
Test and evaluation benchmark data sets are available from task B of the BioASQ
challenge, consisting of 1799 biomedical questions in English. Those questions are
accompanied by gold answers and are also annotated with relevant documents,
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snippets, concepts and triples, containing the information required to compose their
answers.
Question and answer types
Four different types of question are included in the data sets. In particular, yes/no,
factoid, list and summary questions. All types of question have ideal answers, which
are paragraph-sized summaries, whereas only the first three types have also exact
answers, which are short and concise answers (e.g. yes or no, an entity name, or a
list of entity names). To begin with, we propose to focus on producing exact answers
in the context of this task.
Data set composition
It is expected that annotations will only be available in PubAnnotation for some
questions of the original BioASQ data sets. Nevertheless, we propose to use the complete original test sets, as a way of estimating also the completeness of the repository, testing its usefulness in answering a set of questions reflecting real information
needs of biomedical experts. In addition, using original test sets, the performance
of the systems will be directly comparable to that of challenge participants, using
the oracle system of BioASQ [5].

Annotations from PubAnnotation
Systems should be adjusted to retrieve linked annotations, through the PubAnnotation API, and use them to produce answers. Gold relevant documents and snippets,
accompanying each question, can be used for accessing annotations. We suggest that
the retrieved annotations should be used additionally to annotations from other resources, so that any benefit from them would lead in enhanced performance of the
system. In addition to annotations for relevant documents and snippets, it would be
very interesting to investigate the potential of using annotations for BioASQ benchmark questions through PubAnnotation. In this regard, the BioMedLAT Corpus [6]
will be a valuable resource, consisting of 643 questions from the BioASQ datasets,
manually annotated with UMLS semantic types [7].
Annotation types
Different types of annotation are supported in PubAnnotation and are useful for
different steps in the pipeline of a question answering system. For example, part-ofspeech tags can be used in parsing components of snippets and documents, whereas
more informative entities, such as UniProt identifiers, are useful for a concept retrieval component. PubAnnotation also supports “relation annotations” which will
be very useful for systems performing reasoning to deduce answers for the questions.

Systems
Interested participants are welcome to adjust any question answering system to
contribute to the task. Having results from multiple systems would provide a better
understanding of the potential of linked annotations in biomedical question answering, regardless of system and implementation details. However, we suggest that the
OAQA Biomedical Question Answering (BioASQ) System [8, 9] is highly suited to
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this task. This system is already compatible with the benchmark data format and
had top performance in exact answer generation for list and factoid questions, in
the last two years of the BioASQ challenge [10, 11]. In addition, it has a modular
structure which allows the kind of adjustment proposed in this task and it is open
source and well documented [12].
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