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RARKY WARN

The Number One Zombie Attack Warning System Online

Open Source Zombie Reporting Tracker

The information below is open source data reported to ZombieWarning.com. The information below has been entered into the tracker
and is being made available for public viewing. We cannot guarantee the accuracy of the information contained in the Open Source

Zombie Reporting Tracker.

Report Number Country Confirmed Summary

((“P))

Awaiting Data

If you have a report to submit for our review and possible inclusion on the Open Source Zombie Reporting
Tracker, please send the information in an email to report@zombiewarning.com.

Zombie Warning Level
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Monitoring Count Time Series in R: Aberration
Detection in Public Health Surveillance

Maélle Salmon Dirk Schumacher Michael Héhle
Robert Koch Institute Robert Koch Institute Stockholm University,
Robert Koch Institute

Abstract

Public health surveillance aims at lessening disease burden, c.g., in case of infectious
diseases by timely recognizing emerging outbreaks. Seen from a statistical perspective,
this implies the use of appropriate methods for monitoring time series of aggregated case
reports. This paper presents the tools for such automatic aberration detection offered by
the R package surveillance. We introduce the functionality for the visualization, mod
elling and monitoring of surveillance time series. With respect to modelling we focus on
univariate time series modelling based on generalized near models (GLMs), multivariate
alized additive models and generalized additive models for location, shape

GLMs, ge
and scale. This ranges from illustrating and

5 : xtens
of the well-known Farrington algorithm, e.g., by spline-modelling or by treating it in a

Bayesian context. Furthermore, we look at categorical time series and address overdisper
sion using beta-binomial or Dirichlet-Multinomial modelling. With respect to monitoring
we cansider detectors based on cither a Shewhart-like single timepoint comparison between
the observed count and the predictive distribution or by likelihood-ratio based cumulative
sum methods. Finally, we illustrate how surveillance can support aberration detection in
practice by integrating it into the monitoring workflow of a public health institution. Al
together, the present article shows how well surveillance can support automatic aberration

detection in a public health surveillance context

Keywords: R, surveillance, ontbreak detection, statistical process control.

Introduction

Nowadays, the fight against infectious diseases does not only require treating patients and

setting up measures for prevention but also demands the timely recognition of emerging

outbreaks in order to avoid their expansion. Along these lines, health institutions such as
hospitals and public health authorities collect and store information about health events

typically represented as individual case reports containing clinical information, and subject
to specific case definitions. Analysing these data is crucial. It enables situational awareness
in general and in particular the timely detection of aberrant counts empowering the pre-
vention of additional disease cases through early interventions. For any specific aggregation
of characteristics of events, such as over-the-counter sales of pain medication, new cases of
foot-and-mouth disease among cattle, or adults becoming sick with hepatitis C in Germany

data can be represented as time series of counts with ¢ , weeks, months or years as time

units of the aggregation. Abnormally high or low values at a given time point can reveal
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(not shown as Part of the lightning tall)

slide 1: All slide titles are written in the free ‘Exc]uisite corPse’ font bg Sinster Fonts. The zombie silhouette is bg
cligarteles available from ]ﬁt‘t!:)s: S, openclipart.org.

slide 2: The Picture IS p! of the gral:)hic novel, "Preparedness 101: Zombie Pandemic” bg the CDC campaign.

slide 3: Zombie Survival guide cover Picture from Wikipedia (ollow the link by Clicldng on the Picture).

slide 5: The zombie head is done bg c!uaclrochave available at https://openclipart.org.
slide 6: Click the links to get to the paper, the google trend or information about the series.

slide 9: Warning sign is done bg Steren available at https://openclipartorg.

slide 14 This is the PrePareclness 101 - Zombie Posters 109 the CDC campalgn The R |ogo is taken from http / /WWw.r-
pro;ect org;/ The morntormg clxpart IS bg GDJ and the workmg nerd is bg valessiobrito both available at ttF_>5 //

opencllpart org.

slide 15: You may also want to read: Bayesian outbreak detection in the presence of rePorting clelags (2015), Salmon M,

Schumacher D, Stark K, Hohle M. To appear in Biometrical Journal or ‘Bagesian Nowcasting cluring the STEC
O104:H4 Outbreak in Germany, 2011 2014), Hohle M and an der Heiden M. Biometrics, 70(4):995—1002. The two

papers contain the statistical backgrouncl for the nowcasting & clelag acﬁustecl surveillance.

T T e A T T e AT P Ty alP gy T TN N W Ay ATV A T D

PR

e VTP e

Ty

.-..-{;7.,,._‘, T R o TR



http://www.1001fonts.com/exquisite-corpse-font.html
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https://openclipart.org/detail/201838/zombie-head
https://openclipart.org
https://openclipart.org/detail/22101/warning
https://openclipart.org
http://www.cdc.gov/phpr/zombies.htm
http://www.r-project.org/
https://openclipart.org/detail/219371/you-are-being-monitored
https://openclipart.org/detail/2814/plate-computer-privacy
https://openclipart.org
http://staff.math.su.se/hoehle/pubs/hoehle_anderheiden2014-preprint.pdf
http://surveillance.r-forge.r-project.org/useR2015/

