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Company Background

MathEcology, LLC is a technical and mathematical services firm and woman-owned small business,

dedicated to assisting policy-makers and planners in academia, industry, government and international

organizations. Our core value is to give our clients the tools and the information to make their job easier
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solve their most pressing problems and then visualize and communicate those solutions in the clearest

manner possible. At MathEcology we work hard to focus on quality, reliability and value in all our

activities, and have a proven track-record of customer satisfaction.
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help make your job easier. Give us a call at +1 (623) 879-8331 or drop us an email at
info@mathecology.com, and let us put the power of modeling into your hands. We look forward to

building a relationship with you!

Core Values
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the tools to make their job easier.
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Areas of Expertise

The professional staff at MathEcology has a broad range of expertise in a variety of fields. We recognize
that complicated problems often require solutions uniting the strengths of many disciplines. Our skill at
integrating multiple subject areas into seamless solutions for our clients, by utilizing the unique skill-sets
of our in-house personnel and strategic alliances with other small businesses, allows us to offer you the
state-of-the-art at the best possible value.

Our major areas of expertise include:

e Mathematical Epidemiology

e Applied Mathematics & Predictive Modeling

e Custom Software Development

e Ecology & Geographic Information Systems Analysis
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Mathematical Epidemiology

Our main area of expertise at MathEcology is the mathematical modeling of
infectious diseases and their interventions. Through extensive epidemiological
and theoretical research, and the development of mathematical models, our
work allows us to assist clients in elucidating patterns, causes and control
strategies for diseases in structured populations. We have a proven track-record
of epidemiological modeling and research services in collaboration with academic
institutions, government agencies, and global organizations, and our work in this
area continues to grow. Some of the mathematical epidemiology services we
offer include:

Disease Systems

Structured and unstructured human populations, including birth cohort modeling
Vector-borne, food-borne and waterborne diseases

Respiratory, gastro-intestinal and sexually-transmitted diseases

Livestock and wildlife populations

Plant populations, including agricultural and natural systems

Epidemiological Research

Epidemiological and public health literature review and summary
Modeling review and development, including parameter research
Population studies and historical data search

Epidemiological Modeling

Uncertainty analysis
Population modeling
Model validation

Predictive Epidemiological Software Application Development
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Applied Mathematics & Predictive Modeling

Through the application of mathematical techniques to the study of the physical, biological and social
world, we are able to provide our clients with valuable insight into patterns, processes and outcomes
which help make their job easier. Particularly in areas where policy-makers must base important
decisions on limited information, the value of applied mathematics and modeling in elucidating patterns
and guiding policy can strengthen theories and observations ¢ and even provide a window into potential
future outcomes.

Within MathEcology our main applied mathematics focus is on biological problems, particularly in the
fields of epidemiology and ecology, and our collaboration with our clients in these areas results in the
development of systems of mathematical equations to help provide answers to their questions. We
offer a variety of applied mathematics and predictive modeling services, including:

Model Development
e Stochastic and deterministic mathematical model system development based on client
requirements
e Individual / agent-based modeling
e Data fitting

Model Analysis

Analytic solutions and stability analysis
Numerical simulation

Sensitivity analysis

Model validation

Predictive Modeling Software Application Development
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Custom Software Development

MathEcology is unique in our field in that we offer end-to-end capabilities, all in one place. Depending

on client needs, we can assist them by performing the biological, ecological or epidemiological analyses,
develop the mathematical models, and then incorporate all of it into a free-standing software
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architecture capabilities are world-class and have been utilized by academic institutions, government
agencies and international organizations worldwide.

MathEcology is also the inventor of a free-standing predictive influenza modeling application,
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e Development of GUI-driven free-standing software applications based around custom-
developed or pre-existing mathematical models

e Customization of existing MathEcology software applications

e Creation of web-based content management interfaces for data storage, retrieval and analysis

e Biological database creation, manipulation and analysis

e Modeling and software special requests
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Ecology & Geographic Information Systems Analysis

At MathEcology our focus is on applying our unique combination of capabilities to the solution of
biological problems. Our experience in ecological modeling and GIS analysis allows us to help our clients
communicate information about their unique situation, and allows us to help them expand that
information by developing theoretical and numerical systems to describe these applications. Some of
the ecological and GIS services we offer include:

Ecology
e Multi-species community modeling
e Predator-prey and direct / indirect competition modeling
e Ecological modeling applied to military settings
e Habitat destruction modeling
e Connectivity modeling and wildlife corridors
e Endangered species and extinction studies
e Modeling the interaction between environment and disease

GIS Analysis
e Digitize biological data onto existing maps or create new map layers
e Attributes and database manipulation and analysis
e Spatial analysis and model development
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Expertise, Experience & Services Overview

Mathematical Epidemiology

Predictive Model Development

Human, Animal, Plant Systems

Vector-borne, Food-borne, Waterborne Diseases
Literature, Model Review & Research

Parameter Research

Population Studies

Intervention Modeling

Applied Mathematics & Predictive Modeling

Stochastic & Deterministic Systems
Individual-based Modeling
Numerical Analysis

Stability & Uncertainty Analysis
Model Validation

Curve-fitting

Custom Software Development

Software Engineering & Systems Architecture
Model Coding

Matlab, Mathematica, Maple, Fragstats

C, Visual C++; JAVA; Visual BASIC; HTML
Windows; Unix / Linux / IRIX / Solaris; Macintosh

Ecology & Geographic Information Systems Analysis

Community Modeling

Military Applications of Ecology
Extinction Analysis

Habitat Analysis

GIS Layer Development & Utilization
Spatial Analysis

Interactive Animations

Collaboration
MathEcology maintains strong business relationships with a host of other individuals and small
businesses in a variety of fields, whose experience can be brought to bear on projects requiring outside
expertise.
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