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SI ON CLASSIFICATION 
 
Separating the 58 HNSCC (training set) into a ”more” and a ”less” hypoxic group 
 
The 58 HNSCC samples were previously ranked according to the relative number of pO2 –electrode 
measurements obtained in metastatic lymph nodes. Based on the performance of previously 
validated hypoxia responsive genes, we chose to split patients into a “more” and a “less” hypoxic 
group. We used the ratio (B/W) of between group variation (B) to within group variation (W) to 
select genes useful for discrimination of samples. The ability of each gene to separate the two 
groups from each other can be described with the B/W-ratio. The higher the ratio, the more distance 
in the expression of the gene in question between the two groups. Therefore the power to classify 
independent samples into one of the groups favours a high B/W-ratio compared to a low B/W-ratio. 
By choosing a split of the pO2–ranked patients were we observed the highest B/W-ratio among the 
genes we supported the power of the developed classifier.  
 
B/W-ratio: 
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where K is the number of groups; i is the ith group and z is the mean of all samples (n in total). B is 
a weighted sum of how far the mean of group i is to the global mean. 
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where 2

is is an estimate of the variance of group i. W is a weighted sum of the estimated variances 

constituting an estimate of the common variance. 
 
 
Classification of independent samples 
 
To classify a new an independent sample we measure the distance from the new sample to the 
existing samples (the training set samples and the pre-defined groups). For each of the M genes in 
the classifier we calculate the distance (D) between the new sample´s expression value and the 
means of the samples in the two pre-defined groups, respectively.  
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, where m refers to the mth gene out of the M genes, i is the group, z is the 

mean of the group, W is the calculated common variance and y is the gene expression of the 
classified sample. 
 
The group i where the smallest D is calculated is most similar to the sample being classified, why 
the sample is being classified as belonging to this group. 


