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OBJECTIVE

Ideal anomaly detection algorithms should
detect Dboth sudden and gradual changes,
while keeping the background false positive
alert rate at a tolerable level. The algo-
rithms should also be easy to use. Our ob-
jective was to develop an anomaly detection
algorithm that adapts to the time series be-
ing analyzed and reduces false positive sig-
nals.

METHODS

We combined updated techniques from indus-
trial quality control. We also account for
day of week effects. The result is HWR, an
exponentially weighted moving average
(EWMA)-type adaptive algorithm with several
parameters. The user has the option of set-
ting these parameter values; however, satis-
fying the requirement of ease of use, the
method works even if started with default
parameter settings.

We tested the algorithm against the EARS
Cusum methods Cl, C2 and C3 and against
Cusum 7, which alerts if one or more of C1
or C2 or C3 alert. The test data were time
series of daily visits from two emergency
departments (ED) for two syndromes: respira-
tory (RESP) and GI. We added in simulated
outbreaks. We report here our results using
outbreaks of four and six days durations.
Maximum of the GI outbreaks is 9, for RESP
it is 12 for ED1, 11 for ED2.

RESULTS

Comparison with C3 and Cusum 7 are shown on
the graphs, where the red curve represents
HWR, blue is C3, brown is Cusum 7. The table
compares our results - with a given set of
parameters - and C3 and Cusum 7 with the
usual 2.0 cut-off for two EDs.
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the efficacy of this approach.
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