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Relatedpublications. emainparts of the thesis are basedon three published
papers:

. Scheid S and Spang R (). A stochastic downhill search algorithm for
estimating the local false discovery rate. IEEETransactions onComputational
Biology and Bioinformatics ():–.

. Scheid S and Spang R (). twilight; a Bioconductor package for estimat-
ing the local false discovery rate. Bioinformatics ():–.

. Scheid S and Spang R (). Permutation filtering: A novel concept for
significance analysis of large-scale genomic data. In: Apostolico A, Guerra
C, Istrail S, Pevzner P, and Waterman M (Eds.), Research in Computational
Molecular Biology: th Annual International Conference, Proceedings of RE-
COMB , Venice, Italy, April -, , Lecture Notes in Computer Sci-
ence vol. , Springer, Heidelberg, pp. –.

Soware. e computational parts of the thesis were done entirely using R
.., which is freely available on http://www.r-project.org. e cited packages
are freely available fromtheRarchive or fromtheBioconductorproject onhttp://
www.bioconductor.org. We used our Bioconductor package twilight version ..
for the computational parts about estimation of local false discovery rates andper-
mutation filtering. For some calculations, the original functions were extended to
print out internally generated data.
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Notation and abbreviations

Notation Definition
ALL Acute lymphoblastic leukemia.
cdf Cumulative distribution function.
cFDR Conditional false discovery rate.
FDR False discovery rate.
fdr Local false discovery rate.
iid Independently and identically distributed.
pFDR Positive false discovery rate.
MDS Multi-dimensional scaling.
SEP Successive exclusion procedure.

B Number of permutations.
C Set of permutations of the observed class-label vector c0.
c Class-label vector of length n.
m Number of genes.
N (µ, σ2) Normal distribution with mean µ and variance σ2.
n Number of patients/samples.
P P-value matrix of dimensionm× (B + 1).
p P-value vector of length m.
π0 Prior probability of non-differential expression; equals the

overall percentage of non-induced genes.
S Score matrix of dimension m× (B + 1).
UC Function mapping a vector of class labels c to a vector of p-

values p based on the set of permutations C: UC(c) = p.
X Gene-expression matrix of dimensionm× n.
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