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Abstract: When modeling human variation using anthropometric data is important to develop meaningful statistics models. 
As processing large data sets become easier there is a tendency to increase the number of subject sampled as well as the 
number of measurements taken on each subject. Since many anthropometric variables presents very strong correlations, 
approaching the analysis of anthropometric variables from a univariate perspective can result in poor accommodation models. 
An alternative approach is to use multivariate accommodation models (MAM) that take into account the correlation between 
variables and that in many cases can result in simple and meaningful models. It is well known that when our population is a 
mixture of subpopulations, the accommodation problem becomes even more complicated. In this paper we explore how 
MAM can be used with a mixed population using a sample of an Ecuadorian population of males and females. 
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1. Introduction and Background 
 
Traditionally, ergonomist have used anthropometric tables with percentile values for each individual anthropometric 

measurement when designing an accommodation model, be it for a product or workstation. The purpose of an 
accommodation model is to determine boundaries so that specified percentile of a given population can be fitted within the 
working characteristics of a designed product.   

The use of 5% and 95% percentiles in ergonomic design seeks to accommodate the inner 90% of the population for 
each individual variable. Unfortunately human dimensions are multivariate in nature and thus the boundaries determine by 
this approach, which can be though as multidimensional cuboids, result in accommodation models that at times are 
anatomically impossible. This results in a loss of accommodation, with the corresponding increase in risks and costs. 
(Moroney & Smith 1972) and (Robinette & McConville, 1981). 

More and more the use of anthropometrics tables for accommodation purposes are being replaced by the use of 
Multivariate Accommodation Models (MAM).  These models, albeit less simple than the use of tables, are much better suited 
in providing more realistic anthropometric models, which result in better designs or accommodations. Typically MAM use 
Principal Components Analysis (PCA) to reduce the dimensionality of the modeling. This reduction in dimensionality allows 
us to find a small set of understandable descriptors of the human dimension. In addition, we can find lower dimension 
accommodation ellipsoids that have a realistic coverage that the traditional individual intervals don’t have.  In many instances 
it is possible to determine different body configurations and map them in the accommodation ellipsoids, thus obtaining a 
better models for design purposes (Zehner et al., 1993). 
 
 

2. Methodology 
 
2.1 Objective 
 

The objective of this study is to show how can MAM be used to describe a mixed population when highly correlated 
anthropometric measures are used.  We seek to demonstrate how, by using a small set of Principal Components that account 
for a substantial variability, we can, not only reduce the dimensionality of the problem, but also get better descriptors of the 
anthropometric dimensions of both individual and combined populations.  More important, we show how the accommodation 
ellipsoids are much better that using the traditional combined univariate accommodation percentile.  
 




