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OBJECTIVE

Irregularly shaped clusters occur naturally in dgse
surveillance, but they are not well defined. Thenau
ber of possible clusters increases exponentialtir wi
the number of regions in a map. This concurs to re-
duce the power of detection, motivating the utiliza
tion of some kind of penalty function to avoid esce
sive freedom of shape. We introduce a weak link
based correction which penalizes inconsistent clus-
ters, without forbidding the presence of the geo-
graphically interesting irregularly shaped ones.

BACKGROUND

Many heuristics were developed recently to find-arb
trarily shaped clusters (see review [1]). The most
popular statistic is the spatial scan [2]. Nevdass,
even if all cluster solutions could be known, thelp
lem of selecting the best cluster is ill posed.sThi

happens because other measures, such as geometric

regularity [3-5] or topology [6] must be taken into
consideration. Most cluster finding methods does no
address this last problem. A genetic multi-objectiv
algorithm was developed elsewhere to identify ir-
regularly shaped clusters [5]. That method condacts
search aiming to maximize two objectives, namely
the scan statistic and the regularity of shapen(usi
the compactness concept). The solution presented is a
Pareto-set, consisting of all the clusters foundctvh
are not simultaneously worse in both objectives Th
significance evaluation is conducted in paralleldt
the clusters in the Pareto-set through a MonteoCarl
simulation, determining the best cluster solution.

METHODS

The concept ofweak links, or under-populated re-
gions which disconnect a cluster when removed from
it, was defined in [3]. It was argued that the pree

of weak links impacts the power of detection ofselu
ters. In the present paper we quantify such naioh
introduce the definition ofohesion, as a function of
the strength of a cluster, based on the presence or
absence of weak links (Figure 1). We use this func-
tion as the second objective of a multi-objectigars
genetic algorithm (replacing the compactness func-
tion above), and study its power to detect spatied-
ters, its sensitivity and positive predicted value.

RESULTS
We ran the weak link algorithm for the benchmarks
defined in [3] and compared it with the compactness
based algorithm [5] and the mono-objective algo-
rithm [4] without penalization. Our algorithm has

significantly more power, about the same sensytivit
and slightly less specificity compared to the other
methods. An application is presented for Chagas
disease incidence in puerperal women in Brazil.

CONCLUSIONS

The weak link correction is more effective compared
to the geometric compactness correction, and peduc
solutions which are more geographically meaningful.
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Figure 1 — Weak links are undesirable because they comgemi
cluster stability, making it easy to break the twusnto pieces.
Dark grey regions are weak links for all 8-regidosters A-D,
having less than average population (0.125), asd disconnect-
ing the clusters when removed. The weak link irs Brorse than in
A due to its smaller population. The weak link insAworse than
in C because it breaks the cluster more evenhallyinthe weak
link in D is worse than in A, breaking the clusito three parts.
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