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WHAT IS A POLYNOMIAL SYSTEM?
polynomials: expressions with numbers 
and variables, that involve only addition, 
subtraction and multiplication  
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ZEROS OF A POLYNOMIAL SYSTEM
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Is there any relation between type of infection, taking aspirin regularly, and age? 

DATA ANALYSIS VIA POLYNOMIALS



*Belay, Bresee, Holman, Khan,  Shahriari, and Schonberger. Reye’s syndrome in the united states from 1981 through 1997. New England Journal of Medicine, 340(18):1377–1382, 1999.

Is there any relation between type of infection, taking aspirin regularly, and age? 

DATA ANALYSIS VIA POLYNOMIALS



*Belay, Bresee, Holman, Khan,  Shahriari, and Schonberger. Reye’s syndrome in the united states from 1981 through 1997. New England Journal of Medicine, 340(18):1377–1382, 1999.

Aspirin Age

Infection
P(Inf = V, Asp = Y, Age = C) = P(Inf = V, Asp = Y) * P(Inf = V, Age = C)
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x111x122 − x121x112 = 0
x211x222 − x221x212 = 0
x311x322 − x321x312 = 0

Persi Diaconis and Bernd Sturmfels. Algebraical algorithms for sampling from conditional distributions. Annals of statistics, 26(1):363–397, 1998.



Polynomial approaches to statistical models in my work

Polynomial approaches to discrete models
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likelihood degrees. 2023.
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Polynomial approaches in theory of evolution dates back to 1893

…to explain the asymmetry in data measured 
from a population of Naples’ crabs, believing 
it was possible that two subpopulations of 
crabs were present in the sample — Gaussian 
mixture. He proposes method of moments. 



THEORY OF POLYNOMIAL SYSTEMS = ALGEBRAIC GEOMETRY
algebra software: Julia, Macaulay2, Bertini, SageMath, Oscar 

a trick: invertible linear change of variables
 

 

x1x2 − x3x4 − x5x4 + x1x6 = x1(x2 + x6) − (x3 + x5)x4 = p1p2 − p3p4

Relevant theory and applications in my past work
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5. Thomas Kahle and Julian Vill. Efficiently deciding if an ideal is toric after a linear 
coordinate change. 2024.
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THE ALGEBRA IN DATA ANALYSIS GROUP

at MPI CBG and CSBD will: 

investigate statistical and biological questions through the lens of algebra, geometry 
and combinatorics, and  

develop new math motivated by this perspective
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