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The analysis of unknown components in complex mixtures arises frequently in many fields
including agriculture, medicine, industry and food science. The study of these mixtures is de-
pendent on analytical techniques such as mass spectrometry(MS), high performance liquid
chromatography (HPLC), infra red (IR) and nuclear magneticresonance spectroscopy (NMR),
which all give rise to very similar forms of spectral data. Unfortunately, the technologies are
highly sensitive and rarely yield robust and consistent data, thus sophisticated statistical algo-
rithms are required for the purpose of analysis.

HPLC is an extremely versatile instrumental technique thatcan be used to separate, identify
and quantify compounds in any sample that can be dissolved ina liquid. This type of experi-
mentation gives rise to complex functional data: retentiontimes,tR, are on the horizontal axis
and the values on the vertical axis are are essentially “rates” — the count of molecules passing
through the detector at a particular time point. Visually, these data ideally yield a tracelike spec-
trum consisting of a horizontal baseline, interrupted by a series of “burstlike” peaks along the
time axis. The baseline represents pure mobile phase passing through the detector and each peak
represents a different compound, identifiable from its location based on the retention time (de-
fined as the apex of the peak). Typical of this type of high-throughput technology, many inherent
problems have been identified with the data, such as noise andbaseline drift, and these need to
be confronted before any robust discriminatory analysis can be performed. Given successful
pre-processing, there are then many issues to consider regarding feature extraction, location
identification, and peak quantification. Having identified the different compounds present in
the sample, the concentration of a compound can be quantifiedby the area under that particular
peak.

Here we examine different algorithms for estimating the baseline and a variety of approaches
to peak detection. We consider the potential of the vaguelette-wavelet decomposition method
(Abramovich and Silverman, 1998) within this application and use bootstrapping to obtain con-
fidence intervals for the peak areas.
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