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Abstract. Crowdsourcing and the use of Natural Language Processing
tools are both methods for Information Extraction. However, they each
have their respective drawbacks and advantages. In this document, we
propose a method for event extraction from text that tries to alleviate
some of these drawbacks and help improve the overall results. To achieve
this, two separate projects that make use of both extraction methods
will be combined and integrated: the Crowd-Watson- and the MONA-
project. The overall goal is to gain insight about ways in which both
approaches can complement each other with regards to event extraction
from text.

1 Context

Research has shown that Natural Language Processing (NLP) technologies and
Machine Learning can be used to extract specific information from unstructured
data to a certain extent. Services such as AlchemyAPI1 and OpenCalais2 are
able to extract named entities, keywords, concepts and much more in just a
matter of seconds. The growth of the web has provided us with an overload of
information from which valuable knowledge can be acquired by means of these
information extraction services.

A relatively new alternative to this, is the use of crowdsourcing services to
annotate texts and similarly try to identify specific information that can be found
within texts. Crowdsourcing is a type of participative online activity wherein
a task is proposed to a group of individuals which may then be voluntarily
undertaken[1].

Amazon Mechanical Turk3 and CrowdFlower4 are examples of these types
of services, that provide an environment wherein so-called workers can perform
Human Intelligence Tasks (HITs) that are posted by so-called requesters. These
HITs are tasks that computers cannot typically do and that require some form
of human intelligence; such as being able to understand ambiguous expressions,
relations and events that can be found within sentences.

1 http://www.alchemyapi.com/
2 http://www.opencalais.com/
3 https://www.mturk.com/
4 http://crowdflower.com/



Both methods, machine extraction and crowdsourcing, have their drawbacks
and advantages. Section 2 describes related work that make use of these different
methodologies. Section 3 elaborates on some of the problems of event and relation
extraction from text, and a proposed solution.

2 Related Work

An example of a system that utilizes both human and machine intelligence is
Watson QA: an artificially intelligent computer system developed by IBM that is
capable of answering questions posed in natural language[2]. Watson is currently
being adapted for question-answering in the medical domain[3 - 7], which requires
large amounts of training and evaluation of medical texts for the collection of
ground truth data This form of ground truth data collection typically requires
human intelligence for the purposes of relation and event extraction, which calls
for a crowdsourcing approach.

Although relatively new, much research has been put into laying down the
foundations for crowdsourcing methods to be able to collect this so-called ground
truth data or golden standard: Aroyo and Welty mention that NLP technology
for detecting entities in text achieved performances over 0.8 F-measure, whereas
extraction of relations from text rarely exceeds 0.5 F-measures on unseen data.
Human-annotated gold standard data is used to train, test and evaluate these
extraction systems. They furthermore state that annotator disagreement, which
is often found in human-annotated data, is not noise but signal. To improve the
extraction of relations, Aroyo and Welty propose a new type of ground truth
that harnesses disagreement between human annotators to achieve an improved
ground truth: crowd truth. The Crowd Watson project[6] aims to alleviate the
aforementioned drawbacks of machine information extraction by implementing
the crowd truth approach.

Inel et al. describe how the crowd truth approach was adapted to be used in
the context of DARPAs Machine Reading program (MRP)5: creating a ground
truth for newspaper events extraction by using a crowdsourcing approach. A
framework was created that handles preprocessing of input data, data collection
through crowdsourcing, analytics and post-processing of the collected data and
visualization of the results.

The Extractivism project[8] describes how activist events can be extracted
from news articles with off-the-shelf NLP tools. The Extractivism framework
is based on preprocessing and metadata extraction, normalization and disam-
biguation, storage and export, after which the data is visualized6[9].

5 http://www.darpa.mil/Our Work/I2O/Programs/Machine Reading.aspx
6 http://chunfei.lung.nl/thesis/app



3 Problem Statement

Both information extraction methodologies, provide ways through which specific
information can be identified. However, there are some core differences as to when
what approach should be used. Machine extraction performs well at recogniz-
ing named entities; such as persons, locations, organizations (ENAMEX), dates
and times (TIMEX) and numeric expressions (NUMEX). Whereas extraction of
events and their relations is a much more difficult task for machines.

Another potential issue is that Named Entity Recognition (NER) systems
require training data for their machine learning algorithms. This training data,
however, is often only collected and set up the very first time when an NER-
system is developed, and is very rarely updated thereafter. This results in a
low adaptivity(continuity) of NER-systems over time. Furthermore, machine ex-
traction often fails to capture the diversity that can be found within texts, this
is because ambiguity within expressions allows for multiple interpretations of
meanings.

Although both the Crowd Watson- and the Extractivism-project, are similar
in the sense that they try to extract events from the same news domain, the
latter only uses NLP tools whereas the first is primarily based on crowdsourc-
ing methods. Furthermore, the frameworks of both projects show some overlap
throughout the stages of the workflows; this means that there is potential in
combining some parts of both methodologies to ultimately improve events and
their relation extraction.

4 Research Questions

The question that then arises is whether human intelligence in the form of crowd-
sourcing, and machine intelligence in the form of NLP technologies can be com-
bined to improve event extraction. For this, the following research questions have
to be answered:

Integration: How can we effectively integrate NLP tools with Crowdsourc-
ing into one combined approach?
- Effective integration of both approaches requires that both the strong and weak
points have to be identified, and how these can complement each other in one
workflow.

Metrics: How can we measure the results of this combined approach?
- Having created a workflow which combines both approaches with their respec-
tive strong points. Results of the potential improvements have to be evaluated.
The appropriate metrics need to be identified and measured within this phase.

Optimization: How can we keep optimizing the results of this combined
approach?
- Potential iterations of the workflow may be needed to achieve optimal opti-
mization of event extraction. How this optimality can be reached will be explored
in this phase.



5 Methodology

This section describes the phases that are necessary to answer the aforemen-
tioned research questions.

Phase 1: Integration In the first phase, the advantages and disadvantages
of both approaches will be identified. A framework will be developed that will
combine the strong points of both approaches into one unified workflow.

Phase 2: Metrics In the second phase, the results of the unified workflow will
have to be measured. The appropriate metrics will be identified in this phase
and evaluated by means of a cross-validation.

Phase 3: Optimization In the third phase, exploration will be done on how we
can reach an optimal optimization of the event extraction. This could potentially
mean feeding back results into the workflow for another iteration.

6 Planning

Duration (Weeks) Activity

2 Literary study relevant to the problem statement and re-
search questions.

1 Identify Processes, Parameters and Metrics.

3 Adapt existing projects (Extractivism and Crowd-Watson)
to conduct experiments.

2 Conduct event extraction experiments.

1 First round of evaluation with statistical/quantitative anal-
ysis.

1 Presentation of preliminary (interpreted) results.

2 Re-conduct experiments with updated parameters based on
previously interpreted results

1 Second round of evaluation with statistical/quantitative
analysis.

2 Literary study relevant to the problem statement and re-
search questions.

1 Finalize Master Thesis

1 Public Thesis defense and submit thesis
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