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Why are we conducting this research?

http://www.multivu.com/players/English/7701451-sanofi-priftin-rifapentine/Tuberculosis.”VectorStock.com.2018,https://www.vectorstock.cm/royalty-
free-vector/tuberculosis-lgo-icon-vector-17791903

https://www.vectorstock.com/royalty-free-


To use compartmental 
modeling and sensitivity 
analysis to determine the 
best method(s) of 
eradicating tuberculosis

Our
Research 
Goal



Setup and Assumptions for our Model

S RIE

S- Susceptible
E- Exposed
I- Infectious
R- Recovered



Short and Totally Not Scary Example

the rate of change of 
the human (H) 

population over time 
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SEIR Population Dynamics

● Initial Population: 1000 
people (990 susceptible, 
10 exposed)

● S—Susceptible (red)
● E—Exposed (orange)
● I—Infectious (blue)
● R—Recovered (green)



Sensitivity Analysis

E : Exposed population
I : Infectious population
N : Total population

● Proportion of the total  population that is affected 
by tuberculosis



Active Subspace Example (Year 68)

Two  Dimensional

Where is the first significant split 
in diagonal values?

Singular Value Decomposition 
formula: First two columns = active subspace



Methods of Targeting TB 
Based on our Results

Rate of infection (λ)
Latent treatment (𝜎c)
Vaccination rate (𝜈)

Relapse Rate (θ)
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Table of Parameter Values



SEIR Dynamics (Co-
infection Model)



Results For Our Co-infection 
Model

Rate of infection (λ) Latent treatment (𝜎c)
Vaccination rate (𝜈)

HIV incidence rate (𝜇)


