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ABSTRACT

Concept drift, marked by changes in the statistical properties of a target variable,
is a notable challenge in machine learning, data mining and applications involv-
ing big data and large-scale data processing. Addressing this, the employment of
diversity measure has emerged as an effective strategy. This chapter examine and
investigate the role of the diversity measure in detecting concept drift and compare
and analysis four different ways of using them: DMDDM for drift" detection in a fully
supervised binary classification context, DMDDM-S in a semi-supervised context,
DMODD for online drift detection in a fully supervised multi-classification context,
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and HBBE, a hybrid block-based ensemble designed for addressing different types
of concept drifts. The comparative analysis evaluates the efficacy of these methods
and the results confirm their effectiveness within their respective settings. Overall,
this chapter explores advancements in using diversity measures for concept drift
detection in big data, emphasizing their importance and future research in machine
learning contexts.

INTRODUCTION

The constant transformation or evolution of data is a crucial concern in dynamic
settings and applications, including aviation, autonomous vehicles, nuclear reactors,
healthcare, the military, smartcities, and the aerospace sector. Essentially, the critical
characteristics of these environments are subject to change, potentially leading to
negative consequences, such as endangering human lives, if notadequately addressed
(Gama2010). Consequently, learning methods must employ sophisticated algorithms
to monitor these changes and adapt accordingly. Furthermore, the effectiveness of
learning algorithms may vary due to the changing nature of incoming data, meaning
that an algorithm that is effective today may become outdated following changes
in the environment or data.

The literature on learning from data streams identifies the phenomenon of class
distribution changes within data streams as concept drift (Mahdi, Ali, Pardede, Alazab,
et al. 2024). In the context of machine learning, concept drift describes a situation
where the statistical properties of the target variable, which the model is designed to
forecast, shift over time (Prasad and Agarwal 2016). This implies that the original
input data's relevance to the model has altered significantly, yet the model remains
oblivious to these modifications and, as a result, fails to make precise predictions.
Thus, it is imperative for learning algorithms to detect concept drift in dynamic
data streams and accordingly adjust or renew their prediction models. To address
this challenge, adaptive learning models are developed, employing drift detection
methods to pinpoint the instances of drift in changing environments (Mahdi, Ali,
Pardede, Alazab, et al. 2024).

The rapid alterations in human behavior triggered by the COVID-19 pandemic
serve as a stark illustration of concept drift. To explore the impact of pandemic-
induced concept drift on predictive models, consider Melbourne City's scenario,
where quarantine measures have influenced various aspects of daily life, including
shopping habits, electricity consumption, and traffic accidents. For instance, analyzing
predictions for future traffic accidents, VicRoads, which documents all incidents
involving injuries, fatalities, or property damage exceeding $1,000, noted a marked
decrease in annual accident figures during the pandemic due to lockdowns and the



30 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/unveiling-the-role-of-diversity-measure-
in-concept-drift-detection/377843

Related Content

Big Data Concept Information Literacy Perspectives and Applications in
Academic Environments

Vandana Ravindra Shelarand Pravin R. Dusane (2021). Big Data Applications for
Improving Library Services (pp. 78-89).
www.irma-international.org/chapter/big-data-concept-information-literacy-perspectives-and-

applications-in-academic-environments/264125

The Triadic Relationship Between Fertility, Education, and Religion Among
Women in Bihar

Srijon Ghoshand Asma Asif Sayyad (2025). Pioneering Approaches in Data
Management (pp. 333-356).
www.irma-international.org/chapter/the-triadic-relationship-between-fertility-education-and-

religion-among-women-in-bihar/362056

A Transformer-Based Model for Multi-Track Music Generation

Cong Jin, Tao Wang, Shouxun Liu, Yun Tie, Jianguang Li, Xiaobing Liand Simon Lui
(2020). International Journal of Multimedia Data Engineering and Management (pp.
36-54).

www.irma-international.org/article/a-transformer-based-model-for-multi-track-music-
generation/265540

ISEQL, an Interval-based Surveillance Event Query Language

Sven Helmerand Fabio Persia (2016). International Journal of Multimedia Data
Engineering and Management (pp. 1-21).
www.irma-international.org/article/isegl-an-interval-based-surveillance-event-query-
language/170569



http://www.igi-global.com/chapter/unveiling-the-role-of-diversity-measure-in-concept-drift-detection/377843
http://www.igi-global.com/chapter/unveiling-the-role-of-diversity-measure-in-concept-drift-detection/377843
http://www.igi-global.com/chapter/unveiling-the-role-of-diversity-measure-in-concept-drift-detection/377843
http://www.irma-international.org/chapter/big-data-concept-information-literacy-perspectives-and-applications-in-academic-environments/264125
http://www.irma-international.org/chapter/big-data-concept-information-literacy-perspectives-and-applications-in-academic-environments/264125
http://www.irma-international.org/chapter/the-triadic-relationship-between-fertility-education-and-religion-among-women-in-bihar/362056
http://www.irma-international.org/chapter/the-triadic-relationship-between-fertility-education-and-religion-among-women-in-bihar/362056
http://www.irma-international.org/article/a-transformer-based-model-for-multi-track-music-generation/265540
http://www.irma-international.org/article/a-transformer-based-model-for-multi-track-music-generation/265540
http://www.irma-international.org/article/iseql-an-interval-based-surveillance-event-query-language/170569
http://www.irma-international.org/article/iseql-an-interval-based-surveillance-event-query-language/170569

Evolving Business Intelligence on Data Integration, ETL Procedures, and the
Power of Predictive Analytics

D. Lavanya, Divya Marupaka, Sandeep Rangineni, Shashank Agarwal, Latha
Thammareddiand T. Shynu (2024). Data-Driven Intelligent Business Sustainability

(pp. 1-17).
www.irma-international.org/chapter/evolving-business-intelligence-on-data-integration-etl-

procedures-and-the-power-of-predictive-analytics/334732



http://www.irma-international.org/chapter/evolving-business-intelligence-on-data-integration-etl-procedures-and-the-power-of-predictive-analytics/334732
http://www.irma-international.org/chapter/evolving-business-intelligence-on-data-integration-etl-procedures-and-the-power-of-predictive-analytics/334732

