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1 Supplementary figures

Figure S 1: Schematic diagram of the simulation of SERS data. This figure was generated using
the software CorelDRAW (version 19.1.0.419).
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Figure S 2: The twelve single spectra utilized as characteristic (a+b) and background (c-l) SERS
signals for the generation of SERS data sets. This figure was generated using the software R1

(version 3.5.2).
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Figure S 3: Performance comparison of the variable selection approaches Boruta (a), minimal
depth(MD, b), Vita (c), and surrogate minimal depth(SMD, d) on the SERS data set with f = 0.8.
The characteristic single spectra are depicted in red and black, and the selection frequencies of
each spectral variable over all 50 replicates is shown. This figure was generated using the software
R1 (version 3.5.2).
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Figure S 4: Performance comparison of the variable selection approaches Boruta (a), minimal
depth(MD, b), Vita (c), and surrogate minimal depth(SMD, d) on the SERS data set with f = 0.5.
The characteristic single spectra are depicted in red and black, and the selection frequencies of
each spectral variable over all 50 replicates is shown. This figure was generated using the software
R1 (version 3.5.2).
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Figure S 5: Performance comparison of the variable selection approaches Boruta (a), minimal
depth(MD, b), Vita (c), and surrogate minimal depth(SMD, d) on the SERS data set with f = 0.2.
The characteristic single spectra are depicted in red and black, and the selection frequencies of
each spectral variable over all 50 replicates is shown. This figure was generated using the software
R1 (version 3.5.2).
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Figure S 6: Performance comparison of the variable selection approaches Boruta (a), minimal
depth(MD, b), Vita (c), and surrogate minimal depth(SMD, d) on the SERS data set with f = 0.05.
The characteristic single spectra are depicted in red and black, and the selection frequencies of
each spectral variable over all 50 replicates is shown. This figure was generated using the software
R1 (version 3.5.2).
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Figure S 7: Performance comparison of the variable selection approaches Boruta (a), minimal
depth (MD, b), Vita (c), and surrogate minimal depth (SMD, d) on the SERS data set with f =
0. The characteristic single spectra are depicted in red and black, and the selection frequencies of
each spectral variable over all 50 replicates is shown. This figure was generated using the software
R1 (version 3.5.2).
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Figure S 8: Boxplots for the false positive rate of the variable selection approaches Boruta,
minimal depth (MD), Vita, and surrogate minimal depth (SMD) applied on the SERS data set
with f = 0 (null scenario). False positive rate was determined using the selection results for all
1401 spectral variables over 50 replicates. This figure was generated using the software R1 (version
3.5.2).
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Figure S 9: Performance comparison of the variable selection approaches on the SERS data sets
with f = 0.8 (a), 0.5 (b), 0.2 (c), and 0.05 (d). Sensitivity for all variables of the bands in the
characteristic single spectra and false positive rate are shown. Each subfigure displays the median
over all 50 replicates of each method using different plotting symbols and colors. This figure was
generated using the software R1 (version 3.5.2).
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Figure S 10: Results of variable relations analysis for the SERS data sets with f = 0. Heatmaps
of the selection frequencies using all band maxima of the characteristic spectra (a) and of the
single spectra 8 and 12 (b) as chosen and also as potentially related variable over all 50 replicates
are shown. K-means clustering with Euclidean distance was applied and in Figure b groups that
are characteristic for a single spectrum are labeled with S8 (single spectrum 8) and S12 (single
spectrum 12). This figure was generated using the software R1 (version 3.5.2) and CorelDRAW
(version 19.1.0.419).
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