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The Data

Figure: The SIGMA data
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Characteristics of a good solution

An ideal algorithm would:

1 sequentially monitor data stream over time

2 detect anomalies as soon as possible after they occur

3 work flexibly with different kinds of data/anomalies

4 be fast, scaling well with large amounts of data
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Expected and Actual counts

signi�cance = f (expected count; actual count)

When working with count data, we use Poisson random variables.
Denoting the actual countxt and the expected count� , we have

signi�cance p-value =P(Poisson(� ) � xt )

Using Wilks theorem to approximate twice the Poisson log-likelihood ratio
by a � 2

1 random variable, we have that

(signi�cance sigma-value)2

2
= xt log

� xt

�

�
+ �

� xt

�
� 1

�

We use thresholds of 4:5 for a 3-sigma event, 12:5 for a 5-sigma event, etc.
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Working with Intervals

We test the null hypothesisXt � Poisson(� ) against an alternate
hypothesisXt � Poisson(�� ), where we consider two options:

� A �xed � min > 1 (Page's method) [1]
� A range� � � min > 1 (FOCuS method) [2]

Broadly speaking, Page's method can be compared to using one window of
sizehmax, and the FOCuS method to checking all windows of size
h � hmax.
We call the associated likelihood ratio statisticST (� )

ST (� ) = max
� � T

TX

t = �

[xt log (� ) + � (� � 1)]
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Working with Intervals

Anomalousintervals [�; T ] in the raw signal correspond to anomalous
points in the signi�cance traceST (� ).
This means that it's a lot easier to identify anomalies in the signi�cance
trace.

Figure: Points become intervals.
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Working with long 
uctuations

The data exhibits slight upward/downward drifts over long intervals.

Figure: Signi�cance plot for di�erent minimum anomaly sizes.

We �x this by implementing a minimum threshold� min for anomaly size.
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