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ABSTRACT

Mahalanobis distance is a useful multivariate statistic for determining how far 
apart two points are from one another. It is a very helpful statistic with excellent 
uses in multivariate anomaly detection, one-​class classification, and classification 
on severely unbalanced datasets.This compilation delves into the refinement of out-
lier detection within healthcare data by employing Mahalanobis Distance Metric 
Analysis as its core methodology. Using Pure Tone Audiometry threshold data as 
a case study, the research highlights the method's effectiveness in identifying and 
characterizing outliers. The emphasis is placed on the robustness and applicability 
of the Mahalanobis Distance Metric, showcasing its potential to enhance outlier 
detection methodologies across diverse healthcare datasets. This study contributes 
a methodological advancement that extends beyond the specific application to Pure 
Tone Audiometry, offering a versatile framework for improved outlier detection in 
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various healthcare domains.

INTRODUCTION

The Mahalanobis distance, introduced by Prasanta Chandra Mahalanobis in the 
year 1936, serves as a measure of the distance between a point and a distribution. 
The Mahalanobis distance is a measure of how far a point is from the mean of the 
distribution, considering the relationships between the variables. A point with a 
large Mahalanobis distance is an outlier, as it is far from the typical values of the 
distribution. It finds applications in various fields, including data analysis, process 
control, and outlier detection (Stockl, et.al.,2013).

BACKGROUND

The Mahalanobis distance is calculated using the covariance matrix of the data 
set. The covariance matrix is a measure of how much two variables change together. 
It is used to calculate the correlation between variables and is an important tool in 
multivariate analysis. The Mahalanobis distance is calculated by taking the differ-
ence between the mean of the data set and the data point, and then multiplying this 
difference by the in-​verse of the covariance matrix (Mahalanobis, 1954). The result 
is a measure of how far the data point is from the mean of the data set, considering 
the correlation between variables. In practice, you might obtain a covariance ma-
trix from real-​world data using methods like sample covariance estimation or other 
statistical techniques. The choice of the covariance matrix is crucial as it influences 
the shape and orientation of the generated data distribution.

The Mahalanobis distance can also be used to classify data points. This is done 
by assigning each data point to the class that has the smallest Mahalanobis distance 
to the point. This method is known as Mahalanobis distance-​based classification. The 
Mahalanobis distance is a useful tool for identifying outliers in multivariate data. 
Outliers can have a significant impact on statistical analyses, so it is important to be 
able to identify and remove them from the data. The Mahalanobis distance can also 
be used to classify points into different groups or clusters. This is because points that 
are close to each other in terms of their Mahalanobis distance are likely to belong 
to the same group or cluster. For example, if two variables are highly correlated, 
then a point that is far away from the mean in the direction of one variable will also 
be far away from the mean in the direction of the other variable. The Mahalanobis 
distance will take this correlation into account and will assign a large distance to 
the point (McLachlan, 1999).



 

 

22 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/enhancing-outlier-detection-in-

healthcare-data-through-mahalanobis-distance-metric-

analysis/362457

Related Content

Collaborative Care Models for Cognitive Disorder Patients
Ranjit Singha (2024). Intelligent Solutions for Cognitive Disorders (pp. 22-40).

www.irma-international.org/chapter/collaborative-care-models-for-cognitive-disorder-

patients/339313

Radiation-Induced Lung Injury Imaging: Current Status and New

Developments
Jessica Rika Perez (2018). Emerging Developments and Practices in Oncology (pp.

218-238).

www.irma-international.org/chapter/radiation-induced-lung-injury-imaging/197650

A survey of unsupervised learning in medical image registration
 (2022). International Journal of Health Systems and Translational Medicine (pp. 0-0).

www.irma-international.org/article//282677

Can a Student Large Language Model Perform as Well as Its Teacher?
Sia Gholamiand Marwan Omar (2024). Innovations, Securities, and Case Studies

Across Healthcare, Business, and Technology (pp. 122-139).

www.irma-international.org/chapter/can-a-student-large-language-model-perform-as-well-as-its-

teacher/336888

Potential Probiotic Microorganisms in Kefir
H. Ceren Akal, ebnem Öztürkolu Budakand Atila Yetisemiyen (2018). Microbial

Cultures and Enzymes in Dairy Technology (pp. 276-296).

www.irma-international.org/chapter/potential-probiotic-microorganisms-in-kefir/202813

http://www.igi-global.com/chapter/enhancing-outlier-detection-in-healthcare-data-through-mahalanobis-distance-metric-analysis/362457
http://www.igi-global.com/chapter/enhancing-outlier-detection-in-healthcare-data-through-mahalanobis-distance-metric-analysis/362457
http://www.igi-global.com/chapter/enhancing-outlier-detection-in-healthcare-data-through-mahalanobis-distance-metric-analysis/362457
http://www.igi-global.com/chapter/enhancing-outlier-detection-in-healthcare-data-through-mahalanobis-distance-metric-analysis/362457
http://www.irma-international.org/chapter/collaborative-care-models-for-cognitive-disorder-patients/339313
http://www.irma-international.org/chapter/collaborative-care-models-for-cognitive-disorder-patients/339313
http://www.irma-international.org/chapter/radiation-induced-lung-injury-imaging/197650
http://www.irma-international.org/article//282677
http://www.irma-international.org/chapter/can-a-student-large-language-model-perform-as-well-as-its-teacher/336888
http://www.irma-international.org/chapter/can-a-student-large-language-model-perform-as-well-as-its-teacher/336888
http://www.irma-international.org/chapter/potential-probiotic-microorganisms-in-kefir/202813

