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Graph of the

Bivariate Normal Distribution

Bivariate Mormal

X~ Np(l’l’ Z)
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41, =E(x;)=mean of the j" response variable

ajz = variance of x;, the j™ response variable

oy = covariance between x; and X;

Let y=a'x
where a’ =(a1 a, - ap)
IS a vector of constants
X~ Np(u’ Z)
Iff
y ~ N(a'n, a'’xa)




Assessing Multivariate Normality
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Assessing Multivariate Normality

e To assess whether the data arise from a
multivariate normal distribution, a quantile plot
can be used.

» The procedure is to compute a quantity from
each multivariate observation, such that this
quantity follows a known probability distribution
when the data follow a multivariate normal
distribution.

* Then a Q-Q plot of this quantity against the
quantiles of the reference distribution will plot as
a straight line.




Assessing Multivariate Normality

* For each multivariate observation,
compute the squared Mahalanobis
distance between that observation and the
sample mean vector:

Mahalanobis Distance

« D?is the multivariate analog of the square
of the standard score for a single variable,
z?, which measures the distance from the
mean in standard deviation units.

 D2measures the distance from the mean
vector in relation to the variance-
covariance matrix, which takes into
account the precision of the variables as
well as their intercorrelations.




Mahalanobis Distance
With p variables, D ~ Xo

Therefore, a Q-Q plot of the ordered
distance values
2
I:)(i)
2
against the corresponding quantiles of X,
should yield a straight line.

Assessing Multivariate Normality

 The SAS Macro cgplot (contained in the
file cgplot.sas) can be used to produce a
Q-Q plot to assess multivariate normality.




