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AbstractAbstractAbstractAbstract

There is a need to better understand and describe social intelligence in the 
realm of dealing with mass casualty events, such as pandemic influenza, g y p
earthquakes, or other natural or manmade disasters.  This social 
intelligence is needed to be able to accurately feed and drive models and 
simulations that attempt to describe and quantify human responses to such 
mass casualty events and potential mitigation strategies that might be used 
to minimize their impacts by reducing numbers of deaths, injuries, and other 
societal (e.g., economic) consequences.  We propose to attempt to gain a 
better nderstanding of social intelligence and sociall dri en h manbetter understanding of social intelligence and socially driven human 
responses through the use of games and game-like interfaces with an 
application toward infectious diseases.  
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It [gaming] is the child of  It [gaming] is the child of  
avarice, the brother of  iniquity, avarice, the brother of  iniquity, 
and the father of  mischiefand the father of  mischief

You have to learn the rules of  You have to learn the rules of  

and the father of  mischief.and the father of  mischief.
-- George Washington

You have to learn the rules of  You have to learn the rules of  
the game.  And then you have the game.  And then you have 
to play better than anyone else.to play better than anyone else.

Albert Einstein-- Albert Einstein

All my games were political games; I All my games were political games; I 
was, like Joan of  Arc, perpetually was, like Joan of  Arc, perpetually , , p p y, , p p y
being burned at the stake.being burned at the stake.

-- Indira Gandhi 
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IntroductionIntroduction
Game-based solutions are already providing compelling results to improve 
health and healthcare

Desire to build on this momentum in order to better understand and describe 
i l i t lli i l f lt tsocial intelligence in realm of mass casualty events

Social intelligence is needed to be able to accurately feed and drive models 
and simulations that attempt to quantify human responses and potential 
mitigation strategiesmitigation strategies

We propose to attempt to gain a better understanding of social intelligence and 
socially driven human responses through use of games and game-like 
interfaces with an application toward infectious diseasesinterfaces with an application toward infectious diseases

End goal: respond to critical need to equip public health officials responsible 
for mass casualty event planning and response with sophisticated, yet easy to 
use tools that:

Capture complex elements of such events – especially individual social behaviors

Adjust as additional information is attained and conditions evolve over time
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Introduction (cont’d)Introduction (cont’d)
Via gaming, research will explore modeling constructs that include fundamental 
dynamics of social interactions as a function of varying beliefs, cultures, 
education, and other social science information and community demographics

G i th d l d d l i d l d l ith ill tt t tGaming methodology and underlying developed algorithms will attempt to 
mimic observed patterns of social behavior in various communities under recent 
and historical mass casualty event settings

Our initial focus will be on pandemic influenzaOur initial focus will be on pandemic influenza
Recent and on-going Swine Flu outbreak

Historical pandemics such as the 1918 Spanish Flu

Example: if CDC recommends school closures due to Swine Flu:
How will students within a specific set of demographic attributes react? Stay home, 
go to the mall, etc.

H ill d lt ithi ifi t f d hi t? St h f k tHow will adults within a specific set of demographics react? Stay home from work to 
care for their children/families, gather with neighbors, hibernate, etc.

These and many similar issues that drive the overall effectiveness of potential 
mitigations can be explored through gamingg p g g g
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The Challenge and Potential ImpactThe Challenge and Potential Impact
Federal, State, and local community public health officials must prepare and 
exercise complex plans to deal with a variety of potential mass casualty events

However, officials responsible for developing such plans must often rely on 
i f ti d t d id d iinformation and trends provided via:

Complex, supercomputer modeling

And/or modeling that has incorporated drastic simplifying assumptions

Moreover, such plans often contain only a few specific scenarios or pre-event 
concepts

Often ignore fact that optimal solutions to deal with a pandemic are very dependent 
on its underlying traits and actual characteristicson its underlying traits and actual characteristics

Cannot be known with any certainty a priori



8
Select county for Select county for 
detailed summarydetailed summary

High level output High level output 
for selected county for selected county 
and detailed output and detailed output 

for entire statefor entire state

SelectableSelectableSelectableSelectable
disease disease 

“palette”“palette”

All controls can be All controls can be 
selected by userselected by user
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Pandemic Influenza Planning Tool and Visual Pandemic Influenza Planning Tool and Visual 
InterfacesInterfaces

PanViz (state level visualization)PanViz (state level visualization)



10 Additional Pandemic Influenza Quick Look ToolsAdditional Pandemic Influenza Quick Look Tools
Tools can be customized 
f /for planning/impact 
analysis related to 
pandemic influenza or 
other infectious diseasesother infectious diseases 

Can allow user to do easy 
“what-ifs” and identify 
“best” solutions

PI planning tool for estimating PI planning tool for estimating 
infected passengers arriving to U.S. infected passengers arriving to U.S. ––

Operations analysis tool Operations analysis tool 
expected waiting timesexpected waiting times

“palette” available for other diseases“palette” available for other diseases

–– expected waiting times expected waiting times 
and queue lengths for and queue lengths for 

different arrival rates and different arrival rates and 
service characteristicsservice characteristics
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Detailed aircraft Detailed aircraft 
arrivals and arrivals and Modeling of preModeling of pre--

d t id t i
a a s a da a s a d
stochastic stochastic 

passenger loads on passenger loads on 
each flight each flight 

departure screening departure screening 
Modeling of primary Modeling of primary 

screening screening 

p gp g

Assignment of Assignment of 
infected infected 

passengerspassengers
Modeling of en Modeling of en 
route screening route screening 

Simulation overviewSimulation overview
Modeling of secondary Modeling of secondary 

screening and screening and 
diagnostic testsdiagnostic tests

Data collection Data collection 
on passenger on passenger 

o tcomeso tcomesSimulation overviewSimulation overview diagnostic testsdiagnostic tests outcomesoutcomes
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Simulation logic summary
True infected International E t Primary Active Secondary Active Outcomes
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Combined FNs and TPs by Day (All Airports)Combined TPs and FNs by Day (SFO Only)
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The Challenge and Potential Impact (cont’d)The Challenge and Potential Impact (cont’d)
Major challenge with previous examples and other tools needed for effective 
planning is: how to characterize and invoke an individual-based model (IBM) 
construct of social behavior for community encompassing traumatic events?

Th i d diffi lt t f thi h th i t i th i di id lThe unique and difficult part of this research then is capturing the individual 
characteristics of humans as they respond to a pandemic 

And then other mass casualty events

Th k bj ti f th d h i t id tif th tThus, a key objective of the proposed research is to identify the most 
significant aspects of individual behavior and social interactions in response to 
traumatic events
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The Challenge and Potential Impact (cont’d)The Challenge and Potential Impact (cont’d)
Rationale is that mass casualty event planning can be done with higher 
accuracy and more realism

If an event happens, optimal mitigation strategies can be invoked to minimize 
lti th t f ldcasualties as the event unfolds

Potential impact of proposed research is a reduction in number of casualties 
associated with a mass casualty event and overall health of U.S. citizens
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ApproachApproach
S ifi Ai 1 Id tif t i ifi t t f i di id l i l b h i iSpecific Aim 1: Identify most significant aspects of individual social behavior in 
response to traumatic events
Specific Aim 2: Develop a mass casualty event planning and response tool that 
can be used by planners, first responders, and decision makers
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Approach (cont’d)Approach (cont’d)
S b i 1 1 U d t d ti f i di id l d th i il fSub-aim 1.1:  Understand actions of individuals and then similar group of 
individuals in the context of the actions and behaviors of individual elements 
who make up group

In classical context of individual-based models, groups have been defined as humans 
h k d i i d h b h i i d l dwho make decisions and whose behavior is modeled

This is one area where gaming might be used to help delineate the most important 
aspects of social behaviors as related to pandemic influenza.

Sub-aim 1.2: Explore use of cognitive mapping to help describe human behavior 
d / d l d i di id l b d h i iunder stress/trauma and related individual-based characteristics

Sub-aim 1.3:  Delineate specific IBM rules for individuals that can be captured 
and brought into agent based model (ABM)

The IBM rules here will include mechanisms for irrational or emotionally based behavior of y
individuals

Sub-aim 1.4:  Research parameters and corresponding statistical data that can 
be used to assesses and describe these parameters

Gaming can be used to help estimate model parameters in order to define diseaseGaming can be used to help estimate model parameters in order to define disease 
traits
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Approach (cont’d)Approach (cont’d)
S b i 2 1 W k ith l l/ t t bli h lth ffi i l t id tif k i tSub-aim 2.1:  Work with local/state public health officials to identify key input 
parameters and output performance metrics of interest
Sub-aim 2.2:  Develop a specific basic agent based model that incorporates the 
IBM rules/algorithms 

Provide a simulation of individuals as they go about their daily routines when 
confronted with a pandemic influenza outbreak

Sub-aim 2.3:  Develop and incorporate ABM outputs into quick look tool (QLT) 
for real-time feedback

With different selectable parameters and disease traits, there exists the potential to 
provide for optimal decision measures, resource levels, and timings
These might be carried out through inherent quick look tool architectures, such as the 
optimization tool within Microsoft Excel called Solver or the more powerful Excel add-p p
in called Premium Solver
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Questions and DialogueQuestions and Dialogue
Y ti h t i t i ?Your suggestions on how to incorporate gaming?
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