
Cox Awards 

 

Innocentive Award, 2008 

In 2008, Dr. Cox's proprietary solution to a challenge on “Statistical Methods to Predict 
Clinical Response” won an InnoCentive Award from Eli Lilly 
(http://www.innocentive.com/servlets/project/ProjectInfo.po?s=AW).  The solution 
applied data mining and modeling methods originally developed by Cox Associates for 
predicting the future behaviors of telecommunications customers, to predict more quickly 
and accurately the clinical responses of patients to therapeutic treatments based on 
multiple markers of responses at early time points.  

 

Outstanding Risk Practitioner Award, 2007 

In 2007, the Society of Risk Analysis (SRA) (http://www.sra.org/) awarded its 
"Outstanding Risk Practitioner Award" to Dr. Tony Cox of Cox Associates, in recognition 
of "excellent performance in the Practice of Risk Analysis".  Upon being presented with the 
award at a ceremony at the SRA Annual Meeting, Dr. Cox warmly thanked the SRA, but 
noted that the field contains many remaining unsolved conceptual problems, and 
enormous untapped opportunities for additional practical applications to improving risk 
management of complex social, business, and engineering systems. 

 

Best Published Paper of 2006 Applying Risk Assessment  

In 2007, the Risk Assessment Specialty Section of the Society of Toxicology (SOT), 
presented its award for "The Outstanding Published Paper in 2006 Demonstrating an 
Application of Risk Assessment" to Dr. Cox  for the paper "Estimating Preventable 
Fractions of Disease Caused by a Specified Biological Mechanism: PAHs in Smoking Lung 
Cancers as an Example" (Cox and Sanders, 2006, http://www.blackwell-
synergy.com/doi/abs/10.1111/j.1539-6924.2006.00785.x).  Dr. Cox and his co-author, Dr. 
Edward Sanders of Philip Morris International (PMI) in Switzerland, were honored and 
delighted to receive this prestigious award. 

  

Cox Associates inducted into Edelman Academy   

In May, 2006, Cox Associates was greatly honored to be inducted into the Franz Edelman 
Academy of the Institute for Operations Research and Management Science (INFORMS), 
an honor bestowed annually to a handful of companies in recognition of innovation and 
achievement in the practice of operations research and the management sciences. Cox 
Associates and their client the Animal Health Institute (AHI) were selected for this honor 
in recognition of their development and application of new operations research models 
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and methods to help quantify human health impacts of animal antibiotics using currently 
available science and data.  

  

New Book On Quantitative Health Risk Assessment Methods 

In November, 2005, Dr. Tony Cox’s new book Quantitative Health Risk Analysis 
Methods: Modeling the Human Health Impacts of Antibiotics Used in Food Animals was 
published by Springer.  This book provides practical methods for quantifying and 
comparing uncertain health risks using available information, despite real-world 
limitations and gaps in scientific knowledge and relevant exposure and dose-response 
data.  The methods are developed and illustrated in detail for the often-controversial field 
of antimicrobial risk assessment.  For more on the book, see:  
http://www.springer.com/sgw/cda/frontpage/0,11855,4-40517-22-50492725-0,00.html.  

  

How To Improve Qualitative Assessment?  

Many qualitative risk rating systems have been proposed that use ordered labels such as 
“High”, “Medium”, and “Low” to rate the components of risks (e.g., release potential, 
exposure potential, response probability, and consequence severity) and that then assign 
an overall qualitative rating to risk based on these component ratings.  In July, 2004, 
applied mathematics research at Cox Associates identified some of the inherent limitations 
of any such system, proving that, under natural conditions, qualitative risk assessment 
necessarily makes rating reversal errors (by assigning higher qualitative labels to 
quantitatively smaller risks) and can produce high qualitative risk ratings even for very 
small risks.  The value of information (VOI) from a qualitative risk assessment can be zero 
in many practical cases, because the intrinsic high error rate of such systems makes their 
results untrustworthy.  However, augmenting or replacing purely qualitative ratings with 
simple, robust quantitative variables and rating functions usually resolves these problems, 
even when the inputs are only imprecisely known. 

   

How Should Combat Plans Be Updated as Situations Change? 

In 2004, Cox Associates helped Systems View (www.systemsview.com) create and deliver 
to the US Air Force a new set of dynamic hierarchical planning and decision algorithms for 
adaptively allocating aircraft to bases and missions – and then intelligently re-allocating 
them as new information becomes available.  The new adaptive planning algorithms help 
combat planners hedge their bets against risks while exploiting newly perceived 
opportunities and defending against new threats from intelligent adversaries who are also 
dynamically re-planning.  These planning algorithms, based on a combination of artificial 
intelligence techniques and mathematical optimization heuristics, have potential 
applications in many settings where limited resources must be allocated among multiple 
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regions over time while both the current situation in different locations and intelligence 
about them are evolving. 

  

 A Simpler Approach To Dynamic Risk Management 

In April, 2004, Cox Associates researchers completed an internal R&D effort to develop a 
computationally practical, radically simplified approach to making effective current 
planning decisions – e.g., about inventory, capacity additions, or infrastructure 
investments – when the future is highly uncertain, e.g., due to uncertain future demands, 
technology options, costs, and competition.  Development and computational 
implementation of the new approach, led by Dr. Djangir Babayev of Cox Associates, is 
based on the insight that using a detailed simulation model to generate random samples of 
future scenarios and then solving for the best current action for each scenario using 
commercial-quality deterministic solvers can, when combined with risk analysis methods, 
identify the best current action to take while hedging against realistic uncertainties about 
which future scenarios will turn out to be true.  Unlike earlier scenario-based and 
stochastic optimization approaches, the new one does not require prior identification of 
the scenarios to be considered (they are generated via simulation and may be hard to 
envision or anticipate intuitively), has nice mathematical properties (guaranteeing that 
approximately optimal current actions and contingency plans will be discovered with high 
probability), and is computationally much less demanding (since it exploits sampling to 
overcome the need for explicit combinatorial optimization.)   The new approach has the 
potential to allow existing deterministic solvers for complex planning problems to be re-
used to solve new versions of the problems in which future uncertainties are taken into 
account.  This capability will be featured in future planning software tools from Cox 
Associates to allow our customers to optimize current decisions while hedging against 
future risks. 

  

Society For Risk Analysis Best Paper Award, 2003 

  

In December of 2003, a paper on " Bayesian Monte Carlo uncertainty analysis of human 
health risks from animal antimicrobial use in a dynamic model of emerging resistance", by 
Drs. Tony Cox and Doug Popken of Cox Associates, received a Society for Risk Analysis 
Best Paper Award at the Society for Risk Analysis Annual Conference, Baltimore, MD. 
December 7-10, 2003 
(http://www.birenheide.com/sra/2003AM/program/singlesession.php3?sessid=M21&or
der=2#2). This paper presented the results of a statistical uncertainty analysis of a 
simulation model showing how allowing for realistic uncertainties in model parameters 
leads to the conclusion that a long record of past use of an animal drug (virginiamycin) 
without substantial endemic of human resistance implies that the underlying parameter 
values in the model must be such that future emergence of an epidemic of resistance is 
extremely unlikely. 
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Nonlinear Breakdown of Hematopoiesis 

  

In September of 2003, Cox Associates delivered to the American Chemistry Council a new 
biomathematical simulation model of the effects of mixtures of volatile organic 
compounds (including benezene) on hematotoxicity and cancer risk.  This model 
integrates an MVK-type stochastic two-stage model of carcinogenesis with a detailed 
pharmacodynamic model of hematopoietic stem cell kinetics in the presence of 
hematotoxic cell-killing.  A dramatic and unexpected finding is that the simulated 
hematopoietic system exhibits catastrophic failure modes, leading to an abrupt transition 
from relatively low cancer risks to relatively high ones, as any of three exposure 
parameters – dose rate (ppm-hours per day of exposure) or days per week of exposure or 
number of weeks of exposure – passes a threshold (whose value depends on the remaining 
two exposure parameters).  Such bifurcation of risk as a function of exposure parameters 
has potentially profound consequences for how exposure-reponse data should be 
summarized and analyzed.  It implies that traditional dose-response relations (e.g., with 
ppm-years on the x-axis and probability of cancer on the y-axis) contain inherent 
ambiguities, as the aggregate exposure can correspond to risks that differ by an order of 
magnitude depending on the detailed time pattern of dosing.  
(http://www.birenheide.com/sra/2003AM/program/singlesession.php3?sessid=WRT2&
order=3#3 ) 
  
  

Risk Assessment And The Future Of Animal Antibiotics 
  

In September of 2003, Tony Cox presented an invited talk on the future of antibiotic use at 
the Seventh Discover Conference on Food Animal Agriculture 
(http://www.adsa.org/discover/7thDISCOVERProg4-8-
03_files/INTERPRETIVE%20SUMMARIES/Cox%20abstract.htm). This talk introduced 
the Rapid Risk Rating Technique (RRRT) and applied it to show that (a)  Human health 
risks from continued use of common animal antibiotics such as macrolides are typically on 
the order of less than 1 excess case per year; and (b)  Human health benefits from 
continued use of common animal antibiotics are typically on the order of more than 1000 
cases per year prevented.  If these calculations are even approximately correct, then 
current regulatory concerns and efforts to restrict animal antibiotic use may, 
paradoxically, cause much more human health harm than they could possibly prevent, 
increasing the need to use human antibiotics and hastening the development of 
resistance.  This highlights the importance of using sound, data-driven, quantitative risk 
assessment, rather than qualitative concerns and good intentions, to inform public policy. 
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