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What does MCMC mean?

spoiler: Markov Chain Monte Carlo



Markov chain or Markov process is
a stochastic process describing a
sequence of possible events in

which the probability of each event
depends only on the state attained

in the previous event.

Markov Chains

Two-state Markov process

*Example of NOT Markov process: Probability of
shifting to a specific gear while driving (depends

on whether you were accelerating or braking)

Andrey Markov

Cool video by
Veritasium

https://en.wikipedia.org/wiki/Stochastic_process
https://en.wikipedia.org/wiki/Stochastic_process
https://en.wikipedia.org/wiki/Sequence
https://en.wikipedia.org/wiki/Probability


Broad class of computational
algorithms that rely on repeated

random sampling to obtain numerical
results. The underlying concept is to use

randomness to solve problems that
might be deterministic in principle.

Monte Carlo

Monte-Carlo Casino
Approximating     using

Monte Carlo

https://en.wikipedia.org/wiki/Computation
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Resampling_(statistics)
https://en.wikipedia.org/wiki/Random_sampling
https://en.wikipedia.org/wiki/Randomness
https://en.wikipedia.org/wiki/Deterministic_system


Markov Chain Monte Carlo
Remembering previous state Guessing and exploring+



How can we use this to fit
models to data?



Installation

https://emcee.readthedocs.io/en/stable/

https://emcee.readthedocs.io/en/stable/


The Ensemble Sampler



In a nutshell...



Recipe for fitting with emcee
Data
Model
Logarithm of posterior probability (lnprob)

lnprior
lnlike (Likelihood)

Parameters for the Ensemble Sampler
nwalkers
nsteps
ndim
pool
moves



Example
Fitting a Gaussian profile



Defining lnprob



Parameters for Ensemble Sampler



Initialize walkers and Ensemble Sampler



Run MCMC (sampler.sample)



Explore the results

From here we can extract the
posterior distributions of the

parameters

Best fit



Trace of lnprob



Traces of the parameters



Corner plots



Best fit over data



Percentiles of the posteriors



Why MCMC and not curvefit()?
Depends...

MCMC is much more robust for fitting and determining uncertainties, and more reliable
when trying to fit lots of parameters. More flexibility for exploring posterior distributions.
Downside: computational cost. curvefit() might be more than enough for models with few

parameters and small errors.



Thank you!


