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HPLC spectroscopy data can be used to determine the presenceor absence of compounds in a
sample. In a typical HPLC experiment, we have measurementsf , that are taken on a grid of
pointsx (which may be an irregular grid). We regard these measurements f as valuesf(xi)
of a function at pointsx1, . . . , xn. When plotted, the data produce a trace containing regions
of inactivity (low values, little variation) and intermittent spikes where a large measurement is
taken. The attributes of these spikes, such as location, maximum height and area, can be used
to determine what compounds are present and to quantify the amounts of these compounds in a
sample.

We use a one-dimensional version of a lifting technique described by Jansenet al. (2004)
to transform the vectorf into the wavelet domain where it will have a sparse representation;
that is, most of the signal can be represented by just a few coefficients in the wavelet domain.
We then apply a modified version of the imputation scheme discussed by Heaton & Silverman
(2007). To estimate the trace at a pointx0, say, we add this point to our grid of datax, and
then use a Gibbs sampler to estimate the posterior density off(x0) based upon the rest of the
data. These posterior distributions can be used to construct confidence intervals forf(x0). After
producing a number of confidence intervals in the vicinity ofa peak, we can then use these to
assess plausible ranges of values for the peak location and the area under the peak. As examples,
we will consider some simulated data – irregularly sampled discrete subsets of the Bumps test
function from Donoho and Johnstone (1994) – and real HPLC data sets.
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