PENNSTATE - Geographic and Network Surveillance for Arbitrarily Shaped Hotspots
ﬁ Next Generation of Crisis Detection, Management, and Prioritization System

Method

Upper Level Set (ULS) Scan Statistic
for Arbitrarily Shaped Clusters
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Changing Connectivity of ULS
as Level Drops

Features of ULS Scan Statistic

Identifies arbitrary shaped clusters
Applicable to data on a network
Confidence set, hotspot rating
Computationally efficient
Applicable to continuous response
Generalizes to space-time scan
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Poor Hotspot Delineation by Shifting Hotspot
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Representing Event-Behavior Streams by
‘ Probabilistic Finite Automata
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Data on a Network
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A PFA is a DFA (Q, ¢,, %, &) with a probability attached to each
Spe (camsus trast)

transition such that the sum of the probabilities across all transitions
from a given node is unity.
Formally, p:Q x X —> [0, 1] such that
« p(g.a)=0 ifand only if (g, a)=Blocked
o(¢g,a)=1 forall geQ
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Distance Between Two PFA

Estimation Uncertainty in
Hotspot Delineation

Let 7z, and 7, be the n-weighted probability measures of 4 and B

Define the distance between A and B as the variational distance
between the probability measures 7z, and 7z :
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Let 4 and B be two PFAs on the same alphabet ©

Letw(i) be a probability distribution across string lengths i
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A4, B~ 7~ 7

Hotspot Prioritization
Ranking Without Having to Integrate the
Multiple Indicators
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Prioritization of Disease Clusters

with Multiple Indicators
Data Matrix
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* LF = ung, female; LM = lung, male; B = breast

Ranking Partially Ordered Sets

Posel Linear extension decsion tree
{Hasse Dingram) A
s -l
-"c' b L3 *d
. q'- _q_g RYI F 1

bee u seomd A o a Ji,:
II I| I| \

s d.-u decerechredtetre "grt or
o

[of®chiolece e ers

HRank
“The curves are stacked ane above the other giving a linear
ordering of the clemente: a=>b>c>d=e>f



