
I present the story of my and colleagues’ involvement in formulating the US’s policy 
for mitigating pandemic influenza culminating in the Centers for Disease Control and 
Prevention’s issuance of Interim Pre-Pandemic Planning Guidance in February 
2007. Modeling lies at the heart of this formulation, but interaction, drive, 
serendipity, hard work, and advocacy for the use of models to select robust policy in 
the face of great uncertainty were required for its actualization. Reflecting on this 
entire process, and others in which high impact influence has been achieved, has 
led myself and colleagues to the recognition that nearly all the systems we wish toled myself and colleagues to the recognition that nearly all the systems we wish to 
influence can be categorized as Complex Adaptive Systems of Systems or CASoS
and that our field of endeavor is CASoS Engineering.
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The Pandemic story:

-Two years ago on Halloween NISAC got a call from DHS. Public health 
officials worldwide were afraid that the H5NI “avian flu” virus would jump 
species and become a pandemic like the one in 1918 that killed 50M people 
worldwide. DHS wanted NISAC to put together a briefing package to prepare 
DHS Sec Chertoff for a White House table top exercise the second week of 
December.
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-In these systems we see cascades of activity, emergence of power-laws
for distribution of event sizes vs event frequency, fractals, all the hallmarks 
of CAS.

-We were applying the approach to power grids, to the movement of funds 
from bank to bank within the FED’s Fedwire system (2+$T a day), to the 
contagious transfer of ideas and action in settings of civil disobedience. In 
context of these systems, we were interested in questions that had to do 

ith k i t f di d if it did d fi i th i htwith keeping a system from cascading and if it did, defining the right 
corrective action to take that would dissipate the cascade.

-Now, back to Halloween.
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-We took our general approach and applied it to the pandemic problem. 
People were nodes, their interactions were links in the network. Disease 
would spread along these links from person to person. We put in the 
appropriate behavior of the disease and the physics of it’s transmission. We 
then asked a series of experts: “what are your groups, how big are they, how 
often do you go to them and for how long, how many people do you interact 
with there”. From this general information we constructed a network for a 
representative communityrepresentative community.
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-We ran the model and it hit the numbers from past pandemics without 
calibration (other’s required this calibration). We had the right node and link 
behavior, the right network, we had the right “physics”.
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-By studying the burn path through the small community, we identified 
children and teens as the culprits. They form the backbone of the epidemic 
while adults are at the dead ends of the network.
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-And the critical location for the spread was in the schools. We then targeted 
these groups: we closed the schools. If the kids and teens were allowed to 
adapt and go to the mall it actually made things worse. But if we kept them 
primarily at home, we could knock the local epidemic out.

-PROBLEM SOLUTION: Close the schools and keep the kids and teens 
at home.
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-We worked our results in to the briefing for Sec Chertoff and wrote an open 
release SAND report covering our results. As expected, the kinds of things 
that came up during the White House table top were several steps behind 
current thinking, such as closing boarders, etc. Closing boarders is just like 
building fire breaks. They don’t solve the problem. 

-The big names in epidemiology were busy modeling the movement of the 
disease across the US with massive models at LANL and in Great Britain. 
Th i ti l ( bli h d idl i S i d N t ) t d thTheir articles (published rapidly in Science and Nature) suggested there was 
little that could be done. The pandemic would wash over the US without 
antivirals. But ours, their tools were not built to consider the intricacies of the 
underlying social network on which the pandemic would spread in a local 
community.
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-We needed to INFLUENCE PUBLIC POLICY and quickly. How could we do this? 
The system was chock full of people with reputations at stake, the noise to signal 
ratio was much too large to be heard above the din. I decided to use the informal 
social-influence network instead of the command and control hierarchy. I had to get 
our work to the critical nodes with control.

-I sent our SAND report to a friend at the VA who sent it to a colleague at the VA 
who was their rep on the Homeland Security Council (HSC) Pandemic 
Implementation Plan Writing Team. He immediately called me. This was the first 
thing he had seen that was a solution, not just hand wringing. He sent it to the team 
lead, the team lead called me. This was the first thing that he had seen that gave a 
direction and hope. Then Rajeev Venkayya contacted me (Senior Director for 
Biodefense Policy, HSC, and Special Assistant to the President for Biodefense). I 
got on a plane and after a 4 hour presentation/interrogation/brain storming session, 
I had changed the course of public policy.

-I had started another kind of cascade. Over the next years, epidemiologists, y , p g ,
forensic historians, public health researchers and officials challenged our problem 
solution. The HSC folks also worked to get the PI analysis at NISAC funded (which 
caused some consternation at DHS). Almost all of this subsequent work was done 
in the traditional way, by those who were already in the game using their own well 
understood hammers, none of which were quite right for the problem. The DHS 
NISAC-CIPDSS effort looked just like the first figure of our CASoS report and 
epitomized the normal approach that we (and everyone) tend to take toward solving 
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CASoS problems.

-The story goes on and illustrates other critical features such as collaboration, 
reaction, adaptation, consensus building… and continuous use of CASoS principles 
to affect system behavior, but this is enough for our illustration today.
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Let me summarize the main points:

-we were dealing with a large complex adaptive system: a global pandemic raging across 
the human population within a highly connected world (social, economic, political)

-by similarity with other such systems their problems their solutions we defined THEby similarity with other such systems, their problems, their solutions, we defined THE 
CRITICAL PROBLEM for the pandemic (currently an art), applied a GENERIC APPROACH
for simulation and analysis, and came up with a ROBUST SOLUTION that would work with 
minimal social and economic burden independent of what decisions were made outside the 
local community (e.g., politics, boarders, travel restrictions).

-through recognition that the GOVERNMENT and it’s dealing with global pandemic 
preparation was a CASoS, we then used CASoS concepts (social net, influence net, people) ( )
to INFLUENCE PUBLIC POLICY in short time. These concepts continued to be used by the 
HSC folks over the past 1.5 years to implement the policy that we identified.

Notes: 

-we didn’t model the whole problem, only the critical parts (not a model of all things)

d i h f CAS S ( t id i l t bli h lth)-we used generic approaches from CASoS (not epidemiology, not public health)

-we used CASoS principles to get it used (not the deadening upward battle through a 
skeptical set of bureaucrats)

Other illustrations:

-We have another examples similar to the above but in national-international banking and
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We have another examples similar to the above but in national international banking and 
their large value payment systems that move many trillions of dollars around the world on a 
daily basis. 

-Rich Colbaugh also has similar stories from his time at NSA and gives a nice presentation 
of both complex systems and their analysis from the perspective of the terrorism problem.
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