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Description (edit

PLA Mission
I
Product
oeHe The 2018 cosmological parameter results explore a variety of cosmological models with combinations of Planck and other data. We provide results from MCMC exploration
, Planck Added Value chains, as well as best fits, and sets of parameter tables. Definitions, conventions, and references are contained in Planck-2013-XV|e&2l'], Planck-2015-A15%[?, and the 2018
Tools parameter paper Planck-2018-L06 &),

» Operational data .
Production process (edit

» Appendix
Parameter chains are produced using CosmoMC, a sampling package available herer. This includes the sample analysis package (and GUI) GetDist, and the scripts for
} Categories managing, analysing, and plotting results from the full grid of runs. The Python GetDistz' sample analysis package is also available separately.
» Tools Chain products provided here have had burn-in removed. Some results with additional data are produced by importance sampling. Note that the baseline model includes one

massive (0.06eV) neutrino.
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Markov chain Monte Carlo

- A FEUEI4E 88422 samplingsh= 7|

Markov A|Q1: {x1, Xo, ..., Xi, Xi+1, ...}
» ASEH nxE WHE L AE (HQ)JAH], x5+ & AT O] 22 x;00| 2] 5iA]!

e = DA BE 7]9S A1, I AHA o9k o] &5H= A9l

» Monte-Carlo
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Monte Carlo Integration example

n=3,000 m=3.1200
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Markov chain Monte Carlo

MCMC: Metropolis-Hastings algorithm

» choose proposal function Q(p’ lpt) 1D illustration of MH step

>» at step t, at some parameters p: L0
» propose move to p'=pit+Apt (draw Ap: from Q)
» evaluate r = P(p’)/P(pt)

» MH step:

» 1f r > 1 accept move
» 1f r < 1 generate random number o« € [0, 1]

» 1f @ < I, accept move Accept
or
» 1f @ > r, reject move 0.2

0.8 -

Accept

Probability

S
E
1

Reject
L t=t+1
0.0 T T T T
0 1 2 3 4

» end when MCMC has converged Parameter p



MCMC7|HE

« CosmoMC, mecee, PyMC, Stan (cmdstanpy, Stan.jl)

Matropolis-Hastings

Gibbs sampling: P(x; | x1,X2,X3,Xi-1,Xi+1,Xn) = B R 13-4

3
ofo

Hamiltonian Monte Carlo: si2 & SaA|o|A p~eE &

Aol= FEU 45 samplingshe A2 Ao Ant 75

Z 7)ol AALE A QIS 4ehE0] 0.234 (MHEAF] 49),0.65 - 0.8 (HMCS] ZH9) &
=7} HEE MCMCE Al4=2 st el 9 (burning phase).
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Planck HA{ (blue book, 2006)
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