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Multivariate Capability Analysis

ÅUsed to demonstrate conformance of a process to 

requirements or specifications that involve more 

than one variable.

ÅMost important when the variables are not 

independent or when the requirements concern 

the joint behavior of the variables.

ÅThis webinar will consider variable data only, 

although attribute data is sometimes considered.



Webinar Outline

ÅFollows Chapter 7 of my book: Process Capability 

Analysis: Estimating Quality(2017) published by 

CRC Press.

ïVisualizing Bivariate Data

ïMultivariate Normal Distribution

ïMultivariate Tests for Normality

ïMultivariate Capability Indices

ïMultivariate Statistical Tolerance Limits

ïAnalysis of Non-normal Multivariate Data



Example

ÅSample of n=200 medical devices.

Å2 variables:

o 1.9 ÒdiameterÒ2.1

o strengthÓ200



Visualizing Bivariate Data



Bivariate Nonparametric Estimate



Bivariate Nonparametric Estimate



Multivariate Normal Distribution

ÅDefined by:

ïa vector of m means m

ïan m by m variance-covariance matrix S

ÅImportant property: any linear combination of the m

variables follows a univariate normal distribution



Bivariate Normal Distribution

ÅDefined by:

ï2 means, m1 and m2

ï2 standard deviations, s1 and s2

ï1 correlation coefficient -1 Òr Ò 1



Bivariate Normal Distribution



Multivariate Tests for Normality

ÅMost widely used test is Roysten®stest

ÅRoystendeveloped a test statistic called H that 

combines the Shapiro-Wilk W statistic for each of 

the m variables in the data set

ÅH is referred to a chi-square distribution with 

degrees of freedom that depend on the 

correlations amongst the variables



Data Input Dialog Box



Analysis Summary


