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This project is part of the larger NSF-supported grant on
Science and Technology Innovation Concept Knowledge-
base (STICK). Previous research in trends of information
technology innovations have found helpful patterns by
studying the frequency of mention of key terms in trade
and scholarly articles in bibliographic databases. The
current efforts on this project extend this work to even
more diverse sources of information and a richer model of
technology innovation that includes academic papers,
patents, trade press articles, news, blog mentions, product
adoptions, organizations, people, and more careful topic
analysis.

Our work focuses on several aspects:
e Data collection & processing

e The development of ontologies to guide database
schema design

e Providing data & visualization tools for analyzing
these topics over time

e Building a community around these datasets and
their analyses

STICK Project Goals

The Science & Technology Innovation Concept
Knowledge-base (STICK) project's goal is to overcome the
bias in the Science of Science and Innovation Policy
(SciSIP) towards popular or ultimately successful
innovations by providing the much needed data and tools
for analyzing innovations of all possible outcomes. This
comprehensive endeavor enables SciSIP researchers to
build and test theories that explain the differentiated
trajectories of science and technology innovations and
their associated communities. The project also spans
disciplinary boundaries by bridging the artificial divide in
SciSIP research between the production and the use of
innovations, piecing together a holistic view of the
dynamic supply and demand in the innovation ecosystem.
Specifically, the project builds a large-scale, multi-source,
longitudinal database, Science & Technology Innovation

Concept Knowledge-base (STICK), and develops a set of
visual analytic tools for monitoring and understanding the
emergence and revolution/evolution of innovations in three
exemplar science and technology fields: information
technology, biotechnology, and nanotechnology.

The knowledge-base captures innovations, the individual
and organizational actors associated with the innovations,
and the relationships among the innovations and the actors
through a hybrid approach that combines computational
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Figure 1: The frequency (vertical axis) of several terms
relating to business intelligence (BI) co-occurring with
each other. The chart shows 2000-2009 on the
horizontal axis, with pairs of terms as lines. In 2006
there is a large spike for several pairs, highlighted in
green. These correspond to data mining combined with
the White House, NSA, and AT&T from the
warrantless wiretapping scandal.
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analysis of text (e.g., natural language processing) and
social information processing (e.g., social tagging and
collaborative writing by the users of the knowledge-base).
State-of-the-art visualization tools are customized for
SciSIP researchers and other innovation stakeholders to
visualize innovation networks and analyze patterns and
trends. The design of the knowledge-base and toolset is
grounded in a demonstration study on the popularity of
innovations. The study aims to address important
questions concerning the complex relationships among
innovations and the evolution of communities, with
implications to the popularity and ultimate success of
innovations.
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Figure 2: Clustered relationships between customer
relationship management (CRM) terms. The
highlighted cluster is the auto industry and armed
forces collaborations. Following the diagonal to the top-
left, we see three more big clusters. The first (going
towards the top-left) is the U.S. military, Coast Guard,
NASA, EPA, and DHHS. Next we have Native
American associations from near Wyoming. Finally,
several financial and pharmaceutical companies group
together.
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