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Background
High-dimensional biological data presents the opportunity
to discover novel forms of biological heterogeneity, such
as overexpression or suppression of expression of a parti-
cular gene in a subset of a cohort. This novel biological
heterogeneity appears in the data as outliers or distinct
subgroups. Here, we describe and evaluate three proce-
dures for subgroup and outlier detection analysis (SODA):
a leave-one-out (LOO) procedure that is widely used for
outlier detection in the bioinformatics literature, the least
median squares (LMS) procedure from the statistics litera-
ture, and the dip test (DT) from the statistics literature.
We also propose and evaluate the max spacing test (MST)
as a novel SODA method.

Results
In simulation studies, we found that LMS, DT, and MST
are each the best method in specific settings. In an exam-
ple analysis, we found that LMS and MST effectively iden-
tified confirmed fusion genes as outliers and DT and MST
effectively identified genes that distinguish between two
confirmed subtypes of pediatric acute megakaryoblastic
leukemia. We conclude that LMS, DT, and MST are
robust and complimentary methods for SODA.
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