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CHAPTER OVERVIEW

11: Finding Structure in Data

One of the more intriguing aspects of chemometrics is the ability to discover and extract information from a large data set that
appears, at first glance, to lack any defined order. And yet, it is likely that there are determinate factors that explain the data.
Consider a data set that consists of the daily concentration of NOX—the combined amounts of NO; and of NO in the air expressed
as pg/m>—in samples of urban air. Although a plot of the concentration of NOX as a function of time likely appears noisy, we can
easily identify variables that might affect the daily measurements:

o temperature: we need more energy on colder days, which increases the use of fuels that generate NOX emissions

o day of the week: perhaps more traffic on work days than on weekends

o atmospheric conditions: stronge winds may disperse NOX emissions and stagnation may concentrate NOX emissions

o location of air samplers: samplers at busy intersections may give different results from samplers located in city parks

The chemometric methods introduced in this chapter—cluster analysis, principal component analysis, and multivariate linear
regression—provide ways to probe the underlying factors that provide structure to our data.
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