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Hypothesis testing

Aim:

Judge if a hypothesis is true or not. In particular answer the question: 
a fit may return numbers, but is the fit reasonable?

Common hypothesis tests:

• χ2-test
- sum of differences (data, prediction) squared
- depends on the number of degrees of freedom 
- assume Gaussian distribution of uncertainties

• Kolmogorov-Smirnov test:
- compare cumulative distribution with prediction

• p-value
- test how likely the observed data is given the best-fit parameters
- different definitions on the market
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Model comparison

Aim:

Directly compare two models. Does not judge the goodness of fit. 

Common ways to compare models:

• χ2-test
- use the χ2-probability

• Maximum Likelihood
- compare the maximum Likelihood found in the fit

• Posterior probability of the models
- integrate over all parameters
- Occam‘s razor

• Bayes factors:
- use ratio of posterior probabilities of the models
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Neutrinoless double beta-decay

Neutrinoless double beta-decay:

• Rare, second order weak process

• Only possible if neutrino is its own anti-particle

• Observed rate can give a hint on the mass
of the neutrino

• Good: know exact shape of
the signal

• Not so good: very small rate

• Bad: dominated by background
from natural radioactivity. 

• ‚Low-background experiment‘
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GERDA
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Expected contributions to data

Background 
shape 1

Background 
shape 2

Signal shape Example for 
data set
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A tutorial on hypothesis testing

Tutorial is available here:
http://www.mppmu.mpg.de/bat/?page=tutorials

http://www.mppmu.mpg.de/bat/
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Documentation

Documentation:

• A. Caldwell, D. Kollar, K. Kröninger,
BAT – The Bayesian analysis toolkit,
Comp. Phys. Comm. 180 (2009) 2197 [arXiv:0808.2552]

• BAT webpage:
http://www.mppmu.mpg.de/bat/

• Introduction to BAT: 
http://www.mppmu.mpg.de/bat/?page=documentation

• Talks on BAT: 
http://www.mppmu.mpg.de/bat/?page=meetings

• Tutorials on BAT 
http://www.mppmu.mpg.de/bat/?page=tutorials

http://www.mppmu.mpg.de/bat/
http://www.mppmu.mpg.de/bat/
http://www.mppmu.mpg.de/bat/
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