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ABSTRACT

A stakeholder is an individual, group, organization, or community
that has an interest or stake in a consensus-building process. The
goal of stakeholder identification is identifying stakeholder
mentions in natural language text. We present novel work in using
a bootstrapping approach for the identification of stakeholders in
public comment corpora. We refine the definition of a stakeholder
by categorizing stakeholders into 2 distinct stakeholder types and
experiment with automatically identifying one of these two types:
instances where the author identifies him/herself as a member of a
particular group. An existing bootstrapping information extraction
algorithm is combined individually with 3 distinct extraction
pattern templates. Results show that this stakeholder group can be
learned in a minimally supervised bootstrapping framework using
2 of the 3 extraction pattern templates. An experimental analysis
explores the challenges in applying the third extraction pattern
template to this problem. Results on all 3 extraction pattern
templates provide insight on the unique and novel challenge of
identifying stakeholders.

Categories and Subject Descriptors
H.3.1 [Content Analysis and Indexing]: Abstracting methods,
Dictionaries, Indexing methods, Linguistic processes.

General Terms
Algorithms, Performance, Experimentation.
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1. INTRODUCTION

A stakeholder is a person or group of people that have an interest
in the outcome of a policy change or consensus-building process.
Merriam-Webster' defines a stakeholder as "one who has a stake
or share in an undertaking or enterprise." The goal of stakeholder
identification is locating stakeholder mentions in free, natural
language text, in this case in public-comment corpora. The
approach described in this paper identifies stakeholder mentions
by learning a set of patterns that represent linguistic expressions
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that faithfully signal a stakeholder mention. Extraction patterns
are learned from unlabeled data starting with only a small set of
example stakeholders supplied by the user. Although our
approach borrows ideas and algorithms from information
extraction (IE), to the best of our knowledge, stakeholder
identification has not been explicitly addressed in previous work.

Our work in stakeholder identification is done as part of the
eRuleMaking project’. The goal of the eRulemaking project is to
produce novel text-mining applications for U.S. regulatory
agencies. U.S. law and standard regulatory practice requires U.S.
regulatory agencies to give notice of a proposed rule and then to
respond to substantive comments from lobbyists, companies, trade
organizations, special interest groups, and the general public
before issuing a final rule. One necessary step in addressing all
substantive comments is discovering which specific individuals,
groups, and communities care about or will be affected by a
specific regulation. It is a priority for U.S. government employees
to address public comments written by or on behalf of (1) people
who are directly affected by the proposed regulation and (2)
people who have subject matter expertise on the issue at hand. For
high-profile regulations that attract hundreds of thousands of
public comments, such as the Environmental Protection Agency’s
(EPA) Mercury Rule (USEPA-OAR-2002-0056), this is a
daunting task if done by hand.

We approach the problem of stakeholder identification by
adopting a semi-supervised bootstrapping framework. The system
takes as input an unannotated corpus of public-comments and a
set of seed stakeholders. The seed stakeholders are prototypical
stakeholders known beforehand to be frequent and high-quality,
meaning that they mostly occur in contexts where they are stated
as a stakeholder. Our bootstrapping algorithm is structurally
identical to the meta-bootstrapping approach detailed first in [8].
Several extraction pattern templates were evaluated, including the
verb-centric extraction pattern templates used in [8]. The best
performance in terms of f-measure was obtained using a part-of-
speech based extraction pattern template that imposes a semantic
constraint on the extracted NP. We evaluate our approach on a
1,020 document test set annotated by a single coder according to a
coding scheme. The validity of the single coder’s annotations was
evaluated in terms of the agreement with respect to a second
coder’s annotations on 50% of this test set.
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