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Purpose and Motivation

BinnedDistributionFit.jl is a Julia package that implements likelihood-based cost 
functions for user-defined functions over histograms.
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http://binneddistributionfit.jl


Purpose and Motivation

A common question:
● Given data (binned) and some model(s) described as a 

functional form
● What parameters fit the model to the data?

To do this, we must define mathematically 
what a “good” fit is.
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Purpose and Motivation
What makes a good fit?
● Intuition: expected (model-predicted) values are close to observed values
● How to differentiate these using a quantitative metric? Likelihood

          Bad fit:         Good fit:
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Mathematical Background (Negative Log Likelihood)

We formulate maximal likelihood as a minimization problem:

    

For one PDF, BinnedDistributionFit.jl implements:
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Mathematical Background (Negative Log Likelihood)
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Per-bin term

● Minimized when the PDF shape is 
closest to that of the observed

● Controls the shape of the distribution

Overall Gaussian Term

● Minimized when N_observed = N_expected
● Controls relative scaling of the distribution



Optimizing A PDF
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Makie Extension (graphing)

Extension
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Optimizing Multiple PDFs
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Math for Multiple PDFs
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Individual PDF normalization Sum of all PDFs


