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Introduction: There is considerable evidence that cell membrane abnormalities associated with changes in phospholipid (PL) composition are
implicated in schizophrenia pathogenesis. Using *'P NMR spectroscopy we have compared the compositions of PLs and PL metabolites in postmortem
brains from schizophrenics and matched controls (1,2). Univariate statistical analyses of individual PLs or metabolites revealed few differences between
the groups (1,2). Here we report a multivariate approach for analysis of NMR data and apply it to our previous %P NMR results for schizophrenia.

Methods: Tissue concentrations of 4 aqueous PL metabolites (1) and 12 PLs (2) in 3 cortical brain regions (frontal, temporal, occipital) of 20
schizophrenic and 20 control postmortem left hemispheres were taken from previous work. Because the number of measurements [16 PLs (plus
metabolites) x 3 brain regions = 48] is large relative to the number of samples (20 schizophrenics and 20 controls), it was not feasible to fit a full
regression model, and the number of possible reduced models is massive. We applied model selection techniques based on information criteria to
identify a set of regression models that optimally classified a randomly selected subset of the samples. We simultaneously performed a validation step
on the remaining samples, and iterated this process to approximate the expected performance of the candidate models at classifying new cases.The
branch and bound algorithm (3) as implemented in SAS’s PROC LOGISTIC was used to identify the best initial 3000 models from all possible k-predictor
models (500 models per model size for k=2 to 7). Because models with more predictors will generally provide better fit to the sample but may not
generalize to new data, Akaike’s Information Criterion [AIC] (4) was used to compare models of different sizes. AIC is a penalized likelihood measure
that adjusts the usual log-likelihood for a model by a penalty term based on the number of parameters used, achieving a balance between goodness-of-
fit and parsimony that is theoretically optimal for prediction in terms of Kullbeck-Liebler divergence (5).
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