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What Is a Concept Drift, and Does It 
Affect Machine Learning Performance?

Dalia Breskuvienė, Gintautas Dzemyda

Institute of Data Science and Digital Technologies
Vilnius University

dalia.breskuviene@mif.vu.lt

Traditional machine learning algorithms are built expecting that data for 
training and testing has roughly the same proportion of classes. Addi-
tionally, data and target distribution are expected to not change over 
time. However, this is not the case in many real-world situations, such as 
fraud detection, medical diagnosis, natural disaster prediction, or manu-
facturing quality control.

A phenomenon where the statistical properties of the target variable 
or data distribution change over time is called Concept Drift, meaning that 
models trained on historical data become less effective. We aim to compre-
hensively explore the concept drift phenomenon, its manifestations, and 
its impact on machine learning performance. This study describes concept 
drift and discusses its significance in real-world fraud detection systems. It 
delves into the causes and drivers of concept drift, including evolving user 
preferences, environmental changes, and intrinsic data dynamics.

We provide a comprehensive overview of concept drift, highlighting its 
importance and challenges in machine learning. It emphasizes the need 
for robust and adaptive models to address concept drift in dynamic sys-
tems and discusses the implications of this phenomenon in the broader 
field of artificial intelligence. Understanding and effectively managing con-
cept drift is crucial for successfully deploying machine learning systems in 
evolving and complex domains. Our review focuses on the state-of-the-art 
techniques and approaches to detect and adapt to concept drift, focusing 
on incremental, transfer, and diversity ensemble learning.

To quantify the effect of concept drift on machine learning perfor-
mance, we present experimental results based on benchmark datasets 
and real-world case studies in the literature. These results reveal how 
concept drift can degrade model performance, increase false positives, 
and lead to unexpected consequences in dynamic environments.
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