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I will discuss novel algorithmic, combinatorial and correlational tools for the
analysis of complex natural systems. A pair of illustrative but widely diver-
gent applications will be described. Despite huge differences in data acquisition
methodologies, the algorithmic missions for both problems are similar, and help
to highlight the rich interplay between data quality and effective computation.

The first application centers on determining the effects of environment on
man. As a case study, we search for biological pathways relevant to the human
allergic response. We exploit well-designed studies and quantitative data gener-
ated with state-of-the-art technologies. We extract putative relationships from
the simultaneous expression of vast numbers of genes, under the premise that
genes encoding proteins functioning in a common pathway often exhibit corre-
lated levels of expression. Thus the identities and ontologies of these genes can
be used to pinpoint existing and assimilate new functional pathway elements.
Armed with advanced technologies and high-quality data, we seek to elucidate
genetic components relevant to allergic rhinitis, asthma and eczema.

The second application focuses on the rather complementary problem of de-
termining the effect of man on environment. As a case study, we analyze quantifi-
able variables of significance to oceanic ecosystems. These variables encompass
a huge variety of biotic and abiotic factors, and tend to possess differing peri-
odicities and other diverse properties. Only heuristic experimental designs and
incomplete and sometimes dubious historical data is available. We labor to un-
cover temporal, spatial and other meaningful patterns on an immense scale, and
to shed light on inflection points, putative regime changes and other complex
relationships. Data quality and missing or corrupted values are significant, as is
the mining of information at multiple levels of granularity. Armed with powerful
technologies but highly challenging data, we seek to establish dependencies upon
which we can draw conclusions about the impact of man and other agents upon
the sea.
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