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The Importance of Test DataThe Importance of Test Data

Validity of evaluation depends on test dataValidity of evaluation depends on test data
Test data contain ‘markedTest data contain ‘marked--up’ outbreaks up’ outbreaks 

Start and stopStart and stop
Point of successful detectionPoint of successful detection
(Type of outbreak)(Type of outbreak)

Three general types of test dataThree general types of test data
Wholly authenticWholly authentic
Wholly simulatedWholly simulated
Authentic background, simulated outbreaksAuthentic background, simulated outbreaks

Comparison of Test Data TypesComparison of Test Data Types

• Need to simulate outbreak 
• Need to ‘fit’ outbreak to background
• Validity of simulation questionable 
as complexity increases

• Retains realism of 
authentic data

• Retains most 
advantages of wholly 
simulated approach

Authentic Authentic 
background, background, 
simulated simulated 
outbreakoutbreak

• Need to simulate background data
• Need to simulate outbreak
• Validity of simulation questionable 
as complexity increases

• Ability to specify  
outbreak

• Large number / variety 
of outbreaks

• Sensitivity analyses

Wholly Wholly 
simulatedsimulated

• Resources for defining outbreaks
• Validity and reliability of definition
• Limited number / variety of 
outbreaks

• Face validityWholly Wholly 
authenticauthentic

DisadvantagesDisadvantagesAdvantagesAdvantagesTypeType
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A Modeling Framework for the A Modeling Framework for the 
“Injection” Approach “Injection” Approach 

Exposure processExposure process
Introduction of the disease agent into the populationIntroduction of the disease agent into the population
Transmission of the disease agent if communicableTransmission of the disease agent if communicable

Infectious processInfectious process
Disease processDisease process

Progression of infected individuals through diseaseProgression of infected individuals through disease
Linkage of disease states to illness behaviorLinkage of disease states to illness behavior

Illness and diagnostic behaviorsIllness and diagnostic behaviors
Behavior of ill individualsBehavior of ill individuals
Behavior of health care systemBehavior of health care system

Relationship of ComponentsRelationship of Components

Infection Model

Behavior Model

Building Model

Plume Model

Disease Model

Covered population by 
ZIP and age

Inter-region travel 
probabilities

Model

Data

Exposure (# spores 
inhaled) on regular grid

a
ZIP / grid cell 

correspondence

b c d

Infected population by 
ZIP, age and dose

e

Background 
distributions

f

Simulated disease 
courses by ZIP, …

g

Background 
distributions

h
Simulated records 

by data source

i
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Exposure ProcessExposure Process

G

G

G

G

G
GG

G
G

GG

G

G
G

G

G

NorfolkBaseZIPs

G Clincal Site

ZIP

Test Release
Spores

High : 2004363

 

Low : 0

±

0 20 4010

Kilometers

Data:US Census,
Department of

Defense

Impact of Mobility on ExposureImpact of Mobility on Exposure
!(

!(!(
!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!( !(
!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(
!(

!(

!(

Work Flow
0.001000 - 0.005000

0.005001 - 0.019000

0.019001 - 0.031000

0.031001 - 0.098000

0.098001 - 0.285000

!( Norfolk Region County

Poquoson County

0 10 205

Kilometers

±
Data: US Census



5

Disease ProcessDisease Process
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Incubation State Duration, High Dose
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Fulminant State Duration, High Dose
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Total Disease Duration, High Dose

Days in State

Min 5

Median 11

Max 29

Disease 
State Symptoms

Seek 
Care

Receive 
Prescription

Diagnostic 
Code

Clinic 
Location

Home 
ZIP

Pharm
LocationPrescription 

Code

Season
Age

Gender

Day of 
Week

Example Bayesian Example Bayesian 
Network Structure for Network Structure for 
Illness and Diagnostic Illness and Diagnostic 
BehaviorBehavior

Evidence Inference

Background data
Expert opinion
Expert opinion & Background data

Role of Variables in SimulationRole of Variables in Simulation

Source for Conditional ProbabilitiesSource for Conditional Probabilities



6

Algorithms and Evaluation Goals Algorithms and Evaluation Goals 
Drive Test Data RequirementsDrive Test Data Requirements

AlgorithmsAlgorithms
Space, individualSpace, individual--level covariateslevel covariates
Most ‘complex’ algorithm sets requirementsMost ‘complex’ algorithm sets requirements

Evaluation goalsEvaluation goals
Algorithm developmentAlgorithm development
Surveillance system developmentSurveillance system development
Disease control policyDisease control policy


