




Methods
Data

The STL decomposition was run on all Indiana EDs for respiratory and gastro-intestinal counts. Both are

fundamental markers for a number of naturally occurring diseases, and research has shown that diseases

from bioweapons have early characterization of in
uenza-like illness [20], which typically results in

respiratory complaints.

We present results for the respiratory time series for the 30 EDs that came online the earliest; these series

end in April 2008, and start at times ranging from November 2004 to September 2005. All analyses were

performed using the R statistical software environment [21], and an R package is available as a

supplemental download [see additional �le 1].

Modeling

STL decomposes a time series into components of variation [19] using a local-regression modeling approach,

loess [22]. Our methods use STL to decompose the square root of ED daily counts into four components:

p
Yt = Tt + St + D t + Nt; (1)

where t is time in units of years and increments daily,Yt is the respiratory count on day t, Tt is an

inter-annual component that models long-term trend, St is a yearly-seasonal component,D t is a

day-of-the-week component, andNt is a random-error noise component.

Figure 1 shows the STL decomposition of
√

Yt for one ED. Tt is nearly constant. St has peaks due to

seasonal in
uenza: single peaks in early 2005, 2007, and 2008, and a double peak in late 2006 and early

2007. While some of these yearly-seasonal e�ects are visible in the raw data, the e�ects are much more

e�ectively seen in St because other e�ects including the noise are not present. Variation inD t is small

compared with the total variation of
√

Yt, but it cannot be ignored in the modeling because its variation is

not small compared with the initial growth of critical disease outbreaks. Nt is irregular in behavior, and

can be accurately modeled as independent, identically distributed normal random variables with mean 0.

Figure 1: goes about here...

The square root transformation results in much simpler statistical properties. For example, the standard

deviations of the Nt are nearly constant within and between hospitals, and the marginal distribution is

nearly normal with mean 0 and variance� 2
N . Neither are true for the untransformed counts. The behavior
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Day of Week (Monday=1, ..., Sunday=7)
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Additional files provided with this submission:

Additional file 1: additional1.zip, 83K
http://www.biomedcentral.com/imedia/1528885292265369/supp1.zip
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