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Multivariate statistical analysis techniques (linear discriminant analysis 
and logistic regression) can provide powerful discrimination tools which are 
generally unfamiliar to the planetary science community. Their use can be 
illustrated by the following example. Dodd et al. (1992) used fall parameters 
to identify a group of 17 H chondrites ("Cluster 1") that were part of a 
coorbital stream which intersected Earth's orbit in May, from 1855-1895, and 
can be distinguished from all other H chondrite falls. Using multivariate 
statistical techniques, Dodds A. (1992) demonstratedthat atotally different 
criterion, labile trace element contents - hence thermal histories - of 13 
Cluster 1 meteorites are distinguishable from those of 45 non-Cluster 1 H 
chondrites. Here, we focus upon the principles of multivariate statistical 
techniques and illustrate their application using non-meteoritic and meteoritic 
examples. 

Fig. 1 depicts data for the two cases: a) 4 easily-measured parameters 
for 50-sample sets of 2 different iris populations; b) data for 10 labile trace 
elements in 13- and 45-sample sets of H chondrites. For the non-meteorite case, 
we describe classificationmethods and the results ofunivariate (1-dimensional) 
and multivariate analysis (2-, 3- and 4-dimensional). Table 1 lists the 
multivariate results, showing a decrease in the number of misclassifications 
andan increase inD(Y)-adimensionless standarddistance describingpopulation 
separation - as more parameters are considered. 

Forthe 10 parameters oftheHchondrite case (Fig. lb) excellent separation 
is achieved using either multivariate technique (Fig. 2). In our talk, we apply 
the methods of randomization-simulation (Lipschutz and Samuels, 1991), test- 
validation, and compensation for over-determination to these data. All results 
demonstrate that Cluster 1 H chondrites are distinguishable from all other falls 
beyond any reasonable doubt. 
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Table 1. Multivariate discrimination of two iris populations. 

Dimensions Parameters Misclassif ications D,(Y) 

2 Petal length 
Petal width 

Petal length 
3 Petal width 3 

Sepal length 

Petal length 

4 Petal width 
Sepal length 
Sepal width 
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Fig. 1. Mean and one standard deviation for data for: a) 4 parameters in 2 
iris populations; b) 10 labile trace elements in 2 H chondrite fallpopulations. 

Fig. 2. Very strong evidence for a compositional difference betweenH chondrite 
fall populations by: a) linear discriminant analysis; b) logistic regression. 
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