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INTRODUCTION

Trend detection has been studied by research-
ers in many fields, such as statistics, economy,
finance, information science, and computer sci-
ence (Basseville & Nikiforov, 1993; Chen, 2004;
Del Negro, 2001). Trend detection studies can be
divided into two broad categories. At technical
levels, the focus is on detecting and tracking
emerging trends based on dedicated algorithms;
at decision making and management levels, the
focus is on the process in which algorithmically
identified temporal patterns can be translated into
elements of a decision making process.

Much of the work is concentrated in the first
category, primarily focusing on the efficiency and
effectiveness from an algorithmic perspective. In
contrast, relatively fewer studies in the literature
have addressed the role of human perceptual and
cognitive system in interpreting and utilizing
algorithmically detected trends and changes in
their own working environments. In particular,
human factors have not been adequately taken
into account; trend detection and tracking, es-
pecially in text document processing and more
recent emerging application areas, has not been
studied as integral part of decision-making and
related activities. However, rapidly growing tech-
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nology, and research in the field of human-com-
puter interaction has opened vast and, certainly,
thought-provoking possibilities for incorporating
usability and heuristic design into the areas of
trend detection and tracking.

BACKGROUND

In this section, we briefly review trend detection
and its dependence on time and context, topic
detection and tracking, supported by instances of
their impact in diverse fields, and the emerging
trend detection especially for text data.

Trend Detection

A trendistypically defined as a continuous change
of a variable over a period of time, for example,
unemployment numbers increase as the economy
enters a cycle of recession. Trend detection, in
general, and topic detection techniques are groups
ofalgorithmic tools designated to identify signifi-
cantchanges of quantitative metrics of underlying
phenomena. The goal of detectionis to enable users
to identify the presence of such trends based on
a spectrum of monitored variables. The response
time of a detection technique can be measured by
the time duration of the available input data and
the identifiable trend; it is dependent on specific
application domains. For example, anti-terror-
ism and national security may require highly
responsive trend detection and change detection
capabilities, whereas geological and astronomical
applications require long-range detection tools.
Other applications of this technology exist in the
fields of business and medicine.

Much research has been done in the field of
information retrieval, automatically grouping
(clustering) documents, performing automated
text summarization, and automatically labeling
groups of documents.

Policymakers and investigators are, obviously,
eager to know if there are ways that can reliably
predict each turn in the economy. Economists
have developed a wide variety of techniques to
detect and monitor changes in economic activi-
ties. The concept of business cycles is defined as
fluctuations in the aggregate economic activities
of a nation. A business cycle includes a period of
expansion, followed by recessions, contractions,
and revivals. Three important characteristics
are used when identifying a recession: duration,
depth, and diffusion — the three Ds. A recession
has to be long enough, from a year to 10 years;
a recession has to be bad enough, involving a
substantial decline in output; and a recession has
to be broad enough, affecting several sectors of
the economy.

Topic Detection and Tracking

Topic Detection and Tracking (TDT)isasub-field
primarily rooted in information retrieval. TDT
aimsto develop and evaluate technologies required
to segment, detect, and track topical information
in a stream consisting of news stories. TDT has
five major task groups: (1) story segmentation,
(2) topic detection, (3) topic tracking, (4) first
story detection, and (5) story link detection.
Topic detection focuses on discovering previously
unseen topics, whereas topic tracking focuses on
monitoring stories known to a TDT system. First
story detection (FSD) aims to detect the first ap-
pearance of a new story in a time series of news
associated with an event. Roy, Gevry, and Pot-
tenger (2002) presented methodologies for trend
detection. Kontostathis, Galitsky, Roy, Pottenger,
and Phelps (2003) gave a comprehensive survey
of emerging trend detection in textual data min-
ing in terms of four distinct aspects: (1) input
data and attributes, (2) learning algorithms, (3)
visualization, and (4) evaluation.
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